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THE TABULAR VIEW 





RTICLES in this issue relating to the Seventy-Fifth 
Anniversary of M.I.T. include President Karu T. 
Compton’s “ Whither Bound?” and TREADWELL CLEVE- 
LAND’s “Technology Revisited.” At his graduation 
from Williams College in 1897, Mr. Cleveland delivered 
the Philosophical Oration, and he was the author of the 
Graves Prize Essay. With these bays and laurels he en- 
tered the School of Philosophy at Columbia University 
and received his Master of Arts degree in 1898. After a 
year in the United States Forest Service, he was ap- 
pointed a fellow in Psychology in Clark University, 
at that time exclusively a graduate school, under 
G. Stanley Hall. Now associated with publishing activi- 
ties of the Institute, Mr. Cleveland has had extensive 
experience as author, editorial writer, and teacher. 
We welcome his paper as the objective view of one 
educated entirely in the liberal arts. @ Dr. Compton 
this year retires as President of the American Associa- 
tion for the Advancement of Science. 


N our February issue Dr. Putiure M. Morse, Assist- 

ant Professor in the Department of Physics at 
M.I.T., contributed an article on the neutron which 
was a distinguished piece of scientific exposition for 
the layman. Again this month, in his article on the sur- 
face of metals, Dr. Morse clarifies and illuminates an 
obscure and difficult problem of science. @ Dean A. 
Fass, Associate Professor of Automotive Engineering in 
the Institute’s Department of Mechanical Engineering, 
knows the whims and frailties of the modern automobile. 
As he makes road test after road test of present-day 
models, he spots the many opportunities for increasing 
safety which he describes in his article on page 276. In 
a recent address before the Greater New York Safety 
Conference, Professor Fales’ emphasis on the need for 
more safety caused widespread comment and approval. 


E welcome to membership in the Cover Club 

W. C. West, 711, of Chicago who contributes 
“Translucence” to our jacket this month as well as 
“Patrol” (page 272). We recently had the pleasure of 
viewing a large exhibition of Mr. West’s pictures, and a 
stimulating experience it proved to be. He has a vast 
competence, not only on location with his camera, but in 
the dark room with his enlarger. His sense of the dra- 
matic is ably abetted by his skill in tones and his 
versatility in print making. As Secretary, and then 
President, of the Chicago Camera Club, he has by pre- 
cept and stimulation been influential in raising the 
standards of amateur photography. @ We salute with 
appreciation the numerous candidates who, with prints 
large and small, have presented themselves for member- 
ship in the Cover Club. We have already selected for use 
on forthcoming covers several photographs submitted by 
them. There is no limit to the number of applicants; we 
invite all who have unusual prints suitable for the cover 
to send them to us. 
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GUARANTEED RESEARCH 


@ A definite price for successful 
results. There is no charge unless 
your requirements are met. 


@ Mechanical and Electrical 
Engineering -» » » Developments, 
models, production and testing. 


CALIBRON PRODUCTS, INC. 


West Orange, New Jersey 















GIVES RESULTS 


on the road as well 
as in the shop... 


Fleet owners, motor manufac- 
turers and service men know 
that from 15% to 30% of 
motor fuel is frequently wasted because of impro 
buretor adjustment. The Cambridge Exhaust Gas Tester is 
a most satisfactory instrument to eliminate this waste. It 
= es proper carburetor adjustments for road conditions 

ause with it data may be actually taken on the road. 
The unique mounting of the moving element withstands 
shocks of road testing. It is not only rugged but gives 
almost instantaneous results. Send for Bulletin T. 


OTHER CAMBRIDGE PRODUCTS 


Moisture Indicators and Recorders Physical Testing Instruments 
Surface Pyrometers Laboratory Insts. for A.C. and D.C. 
Galvanometers Engineering Instruments 
Gas Analysis Equipment Physiological Instruments 


and other Mechanical and Electrical Instruments 


CAMBRIDGE 


Pioneer Manufacturers of Precision aes 


3732 Grand Central Terminal, New York City 
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operator to show great savings.” 


OILOSTATIC TRANS- 
MISSION SYSTEM isa 
flexible and economical 
means of getting high volet- 
age circuits through con- 
gested districts and solving 
difficult right of way problems. 
It is competitive with open wire con- 
struction under many conditions. 
Simple of construction and opera- 
tion, OILOSTATIC is a new trans- 
mission system with ingenious equip- 
ment. Instead of cables in ducts, the in- 
sulated conductors are in buried metal 
pipe filled with oil under pressure. It 
has no lead sheath and is of rugged 


construction throughout. 
Donald R. Stevens, '11, Vice President 


THE OKONITE COMPANY | 
TR. 


PASSAIC, N. J. 
Request for recently published article on 
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“A true conception of a great cable invention is one which removes otherwise 
insurmountable obstacles to further progress and at the same time permits the 


Bennett 


OILOSTATIC 


(Reg. U. S. Pat. Off.) 


TRANSMISSION SYSTEM 


ALREADY OPERATING AT 66,000 AND 132,000 VOLTS 


OILOSTATIC TRANS- 
MISSION SYSTEM af- 
fords higher dielectric 
strength and greater cur- 
rent carrying capacity. With 
the oil under pressure, voids 
in the insulation do not occur. 

OILOSTATIC makes available 
underground voltages higher than 
132,000. 

Study of the distinct advantages 
of OILOSTATIC TRANSMISSION 
SYSTEM will show the possibilities 
for savings in construction and 
maintenance. Inquiries on specific 
projects are invited. Please use 


coupon. 


Robert J. Wiseman, '12, Chief Engineer 





OILOSTATIC TRANSMISSION SYSTEM | THE OKONITE-CALLENDER CABLE COMPANY, 
| EXECUTIVE OFFICE: PASSAIC, N. J. 
NAME | New York Boston Chicago Detroit 
ADDRESS | Philadelphia Pittsburgh Washington 
F Los Angeles Seattle Dallas Atlanta 
COMPANY........-..snecoesoesoesnnsensersnssnnsnseneensennensensenssaneanenssnnsnacneceeses ‘ Factories: Passaic, N. J. Wilkes-Barre, Pa. 























Aaa OKONITE COMPANY for 
Founded 1878 and 


HAZARD INSULATED WIRE WORKS DIVISION 


INC. 


San Francisco 


Paterson, N. J. 
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| STANDARDS 


Plymouth Cordage Company has always recog- 
nized and assumed its obligation to produce a 
rope that is safe to use in hazardous work. Every 
coil of Plymouth Ship Brand Manila Rope, for 
well over a century, has been made to standards 
which were established with the realization that 
the safety of human life and valuable property is 
often dependent upon its faithful performance. 










These Safety Standards are among the invisible 
elements which are built into Plymouth Rope. 
Safety Standards control the selection of fiber — 
they help to maintain the quality of the workman- 
ship — they call for rigid inspection of materials 
and laboratory and service tests of finished prod- 
uct. The Plymouth Cordage Company has an 
enviable record in accident prevention in its own 
plant. Ropemakers who work Safely naturally 
build strength and safety into the product of their 
labor. 



















Plymouth quality results in rope of greater 
strength and flexibility, longer life, marked 
economy — which meet most efficiently the ex- 
acting needs of industry and commerce. Plym- 
outh Cordage Company, North Plymouth, Mass. 
and Welland, Canada. Sales Branches: New York, 
Chicago, Boston, Philadelphia, Baltimore, Cleve- 
land, New Orleans, San Francisco. 
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EVM ehh eybele me (Silene 
costing too much ? 


It is ‘‘safety at any cost” in power piping. But what cost? In many 
cases, unquestionable safety with maximum efficiency is attained at the 
lowest cost through the use of Pittsburgh Piping Creased Bends with 
Corrugated Tangents. The stress and bending moment at the flanged 
connection of such a bend are as much as 75% less than with plain bend 
and smooth tangent of similar dimensions. Creased bends may be made 
with much shorter radii and their use often eliminates the need for 
building alterations. The solution of many piping problems will be 


found in the use of Creased Bends with Corrugated Tangents. 


PITTSBURGH PIPING & EQUIPMENT CoO. 


Howard H. McClintic, Jr., M.I.T. '19, Executive Vice President 
18 FORTY-THIRD STREET PITTSBURGH, PA. 


PITTSBURGH PIPING 
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In designing piping for flexibility, over-safe 
guessing is impossible if economy is to be 
achieved. Yet accurate work involves a tre- 
mendous number of calculations. These time- 
consuming tasks have been done for you, and 
the whole subject authoritatively covered in 
the Pittsburgh Piping Design Manual, 
just published. The book will prove invaluable 
to those who design piping and we urge engi- 
neers in this field to write for a copy before 
the supply is exhausted. No charge or obliga- 
tion. Please use your business stationery. 

















PHELPS DODGE 
COPPER PRODUCTS CORPORATION 


GENERAL OFFICES: 
40 WALL STREET, NEW YORK 


Specializing in the manufacture and 

sale of products made from copper 

mined by Phelps Dodge Corporation, and 
operating the following units 


AMERICAN COPPER PRODUCTS DIVISION, 
with mills at Bayway, N. J.; manufacturers of copper 
rods, wire, strip, bus bars and special shapes, strand, 
trolley wires, brass and bronze wire and_ strip, 


weatherproof wire and P.D.C.P. hollow cables. 


BRITISH AMERICAN TUBE DIVISION, 
with mills at Bayway, N. J.: manufacturers of 
“Bulldog Brand” condenser and heat exchanger 
tubes, brass, bronze, and copper tubes, copper and 
brass pipe, copper water tubes, brass and bronze rods 
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BRASS PIPE AND 


and extruded shapes. PO os Pho crag = Aa 
INCA MANUFACTURING DIVISION, Se 





with mills at Fort Wayne, Indiana, and Los Angeles, B= 
California; manufacturers of enameled copper wire, = 
enameled fabric covered copper wire, single and dou- 
ble cotton or silk covered copper wire, single and 
double cotton or paper covered rectangular and 
square copper wire, coils and transformers. 


P-M-G METAL DIVISION, ————A 
with mills at Bayway, N. J.; manufacturers of copper 
alloy products, having special corrosion resistance 


men 


GNET WIRE FOR MOTORS 
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and high physical qualities; rods, bars, wire, tubing [2 

and fittings, strip, sheet, rigid conduit, electric = 
. . . . = P-M:G METAL 

metallic tubing, sand castings and forgings. FOR EXTRUDED SHAPES 


HABIRSHAW CABLE & WIRE DIVISION, 
with mills at Yonkers, N. Y., and Bridgeport, Conn. ; 
manufacturers of paper and varnished cambric insu- 
lated power cables; oil-filled and pressure cables; 
telephone, telegraph and signal wires; rubber and 
lead covered cables; also Habirshaw ‘ Flame-Stop”’ 
Safecote rubber covered wires and cables — the 
quality product — for building uses. 





UNDERGROUND CABLES 





BUILDING WIRES AND CABLES 
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No. 16 — Applicable 


to a wide range of pro- 
duction work and also to 


die and tool work. 


HIGH POWER VERTICAL 


. 





Surface Grinders 


Is this flat surface a Blanchard job? 





The question is always worth asking, if better 
than a roughing cut is required. The piece may be 

| a casting, forging, or made from rolled stock; it No. 10 — Suited to tool 
may have parallel sides or be irregular; it may be work, small lot produc- 
steel, cast iron, brass, or non-metallic; if it has a tion, and pieces under 18” 
flat surface to be machined the question “Is this a 


Blanchard job?” is worth asking. 


diameter that must be 


ground one ata time. 


Let us study the job, estimate production or 
| grind sample pieces, and recommend the right 
| machine and method of chucking. 





We have a fund of experience, gained in apply- 
ing Blanchard Grinding to a wide variety of work, 
| that can be brought to bear on your machining No. 16-A—A high- 
| problems. production machine for 
small parts in quantities. 


Chucking is either mag- 






netic or in automatic 


No. 18 


fixtures. 






No. 16-A2—Two 
wheels, one roughing and 
one finishing, make it easy 
to remove more stock and 


produce finer finish. 





No. 27-8 — The largest 





Blanchard, used in die 





shops. 


The No. 18 is a new addition to the Blanchard 
line of surface grinders. It is designed for work 
previously done on the No. 16 where finish must 
be more accurate or a higher rate of production is BLANCHARD 
required. All who use or could use the No. 16 will 
be interested in the features of the No. 18. 





THE BLANCHARD MACHINE COMPANY 
G4 State Street . . . . Cambridge. Mass.. U.S. A. 
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AFTER 75 YEARS— 


_ calu lations 


Pus / 
(WHY THE “PLUS"?) 


“_.. Our colleges and universities and technical 
schools and particularly those skilled in research 
are henceforth to have their greatest usefulness to 
the Nation and to find a new place and impor- 
tance in the sun.” 


From a recent address by 
WILLIAM C. DICKERMAN 
Chairman of the Board 
Alco Products, Inc. 


M. I. T. MEN IN ALCO 


W. G. Albo ‘13 
H. R. Swanson ‘21 
V. N. Kruse ’22 
J. B. Thomas ‘22 
T. E. Casselman ‘27 
W. H. Waite ‘31 


Li rr» _ 


DIVISION OF AMERICAN LOCOMOTIVE COMPANY 


220 EAST 42nd ST. Lk Dee ew NEW YORE, N. Y. 


CABLE ADDRESS: LONDON OFFICE: 
“ALPRODUCTS”—NEW YORK i 25 VICTORIA STREET 
“ALPRODUCTS”—LONDON INC. LONDON, S. W. I. ENGLAND 


LICENSING AGENTS, for Gyro Vapor Phase Cracking, Gray Process Clay Treating, and Pure Oil Polymerization Process. 
ENGINEERING, DESIGN, FABRICATION, ERECTION of Gyro Vapor Phase Cracking Plants ° Atmospheric and Vacuum 
Distillation Units ¢ Tube Stills °  Fractionating Towers * Treating Plants ° Gasoline Absorption, 
Stabilizing and Debutanizing Plants + Fluor Cooling Towers * All types of Heat Exchange Equipment. 
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BRASS FORGINGS 
BY 
HARVEY 


For These Advantages! 


STRENGTH: 


LABORATORY TESTS 
Forged Brass Cast Brass 
Tensile Strength 
79,250 Ibs. 33,850 lbs. 
Brinnel Hardness 
124 59 
Forging more than doubles 
strength. 


ECONOMY: 

Freedom from blow-holes elimi- 
nates waste 

Close tolerances reduce machin- 
ing costs 

Uniformity saves time in chuck- 
ing 

Freedom from sandy grit saves 
tools 

Smooth Forgings resist corrosion. 


APPEARANCE: 

Smooth Forgings attract atten- 
tion 

Bespeak quality, and look the 
part 

Increase salability of a product 

Smooth Forgings polish and 
plate better 





WRITE OUR ENGINEERING DEPARTMENT, — 
SEND BLUE PRINTS, — WE WILL OFFER SUG- 
GESTIONS AND GIVE ANALYSIS OF WHEN 
AND WHY IT PAYS TO FORGE IN BRASS, 
BRONZE, COPPER AND ALUMINUM. 











The 
HARVEY 
METAL CORPORATION 


President, H. B. HARVEY ’05 
Plant and General Offices: 
1675 WEST 74TH STREET, CHICAGO 


“Distriét Offices: NEW YORK, CLEVELAND, DETROIT 














MAIL RETURNS 





Conundrums 


An astonishing number of readers have written The Review 
about P. J. Rulon’s article, ‘For Sharpening Your Wits,” in 
The Review for February (page 184). Several of the writers 
presented new conundrums to supplement Dr. Rulon’s collec- 
tion, and in response to the evident interest in enigmas, we 
present several of these submitted problems. 


From Tuomas D. GREEN, ’26: 

An army 10 miles long marched 10 miles, so that the rear of the 
army stopped at the same place the front of the army started. Just 
as the army started its march a messenger started from the back of 
the army, running ahead to the front to deliver a package. As soon 
as he got to the front, he turned around without losing any time and 
ran back to the rear. He ran at the same speed all the time. The army 
marched at the same speed all the time. The messenger got back to 
the rear of the army just as it finished its march. How far did the 
messenger run? 

Hartford, Conn. 


From A BANKER: 

A man went to a bank to cash a check. Being in a hurry, he didn’t 
bother to count the money he received, since he always did business 
with the same bank and knew the teller very well. With the money 
in his pocket he hied himself to the nearest store, where he made 
purchases to the extent of 67 cents. When he received his change 
from his purchases he noticed that he seemed to have too much money. 
He therefore counted his resources and discovered that even after 
spending the 67 cents, he had twice as much as his check had called 
for. It became clear that the bank teller had given him too much, 
since the man had had no money with him when he entered the bank. 
The man got to figuring and discovered that the teller had reversed 
the dollars and cents on the check, giving him as many dollars as 
the check called for in cents and as many cents as the check called 
for in dollars. Of course, the man went immediately to the bank to 
return the excess funds. How much (in dollars and cents) should he 
have given back to the teller? 

Boston, Mass. 


From Minor S. JaMEson, '96: 

Three houses; a man living in each; a well for each house. Each 
man goes from his house to each of the three wells for water, daily, 
by a certain path, but none of these paths crosses any other. How are 
the paths laid out? 

Chevy Chase, Md. 


From Joun R. Perkrns, ’20: 

A man has a plot of land 12 rods square which he wishes to plant 
with fruit trees. The centers of the trees must not be within one- 
half rod of the boundary of the land, or closer than a rod apart from 
each other. What is the greatest number of trees he can plant? 
Wayne, Maine. 


How Many Trees? 

‘A farmer’s son once had a problem, the solution of which 
would not have been speeded by college training. To encourage 
industry in the boy, his father allotted him a 16th of an acre of 
ground and told him he could have all the produce from it. The 
son decided he would plant fruit trees on his tract, and his 
father told him not to plant his trees any closer than nine feet 
apart. In laying out.the plot, the father made it square, meas- 
ing 52 feet, two inches, on each side. (This did not make ex- 
actly a 16th of an acre, but it made almost that amount, and it 
gave the boy exact dimensions with which to work.) The ques- 
tion was, of course, how to arrange the trees in rows so as to get 
the largest possible number of trees in the allotted space.” This 
problem was included in Dr. Rulon’s article with the suggested 
solution that a maximum of 41 trees could be planted. Here is 
a typical response to this solution: (Concluded on page 250) 
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MOLY helps to cut finishing costs 


treating, carburizing, machining — Moly steels have 
made it possible to cut costs substantially. 


TAKE gears, for example: If in their production the dis- 
tortion can be so minimized—and uniformly predicted 
— as to eliminate the necessity of grinding before lap- 
ping, the cost of one operation is saved. 

This is exactly what one manufacturer was able to 
do by adopting Nickel Moly steels (SAE 4600 series) 
for his gears. 

Similarly, throughout other operations in the pro- 
duction of finishing steel parts—in forging, heat- 


Our files may contain experiences or case histories 
paralleling some particular problem of your own. 
These data, as well as the co-operation of our experi- 
mental laboratory, are at your disposal. Meantime, 
our technical book, “Molybdenum,” and our peri- 
odical news-sheet, “The Moly Matrix.” will gladly be 
sent you on request. 


CLIMAX MOLYBDENUM COMPANY. 500 FIFTH AVENUE, NEW YORE 
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In all, Thomas A. Edison controlled about 1150 
patents. Emanating from his genius are the many 
Edison products today. Edison Batteries control 
the movement of trains and safeguard millions of 
lives daily in every branch of railway service. 
Edison Emark Batteries will give superior service 
for your car. Ediphones, Edison Dictating Ma- 
chines, enable executives to multiply their busi- 
ness capacity. Edison Portland Cement builds 
reservoirs, roads and edifices. Edison-excellence 
is also apparent in other products of Edison 
manufacture . . . spark plugs, magnetos and coils 
. . electrical controls . . . medical gas. 


Products made by the Thomas A. Edison Indus- 
tries are identified by the founder's signature and 
characterized by his insistence on quality. 


‘Products of the 
THOMAS A. EDISON INDUSTRIES 
Edison Storage Batteries Edison Spark Plugs 
Edison Primary Batteries Edison Splitdorf Magnetos 
Edison Emark Batteries Edison Splitdorf Generators 
Edison Dry Cells Edison Splitdorf Ignition Coils 
Edison Portland Cement Edison Nursery Furniture 


Edison Temperature Controls E-K Medical Gas 
Ediphones—for dictation 


Q Edivon. 
THOMAS A. EDISON, INCORPORATED 
West Orange, New Jersey | 











MAIL RETURNS 


(Concluded from page 248) 





From James J. Mazzont, ’31: 


First, I wish to state that I have greatly enjoyed reading each 
issue of The Review. P. J. Rulon’s second collection of enigmas was 
particularly entertaining. While working some of the problems with 
a friend, Dr. Hetler of Washington University, he expressed the be- 
lief that he had found an error in the published solution of the young 
farmer’s problem. I checked his work and found it correct. We will 
not guarantee this is the final answer, but he did succeed in adding 
another tree to the orchard. . . . 

St. Louis, Mo. 


Mr. Mazzoni and Dr. Hetler are, of course, correct. H. A. 
Romanowitz of Cincinnati, S. E. Moreton, Jr., °21, of Brook- 
haven, Miss., F. G. Smith, ’11, of Waterbury, Conn., Alfred P. 
Steenson, °26, of Dorchester, and Frank Massa, ’27, of Cam- 
den, N. J., submitted the same solution as Mr. Mazzoni. 
“The hexagon packs closer than the square,” opined Mr. 
Steenson; ““Who would think of spacing tubes in a heat ex- 
changer with included angle 90 degrees?” queried Mr. Smith; 
**T understand that a great many fruit men set out their trees 
on the equilateral triangle in order to get more trees per acre,” 
noted Mr. Moreton. 

Karl R. Kennison, 08, of Waban, submitted two different 
solutions, showing how 43 trees could be planted in a square 
50.91 feet on the side and 45 trees could be placed in a square 
51.70 feet on the side. @ Charles L. Shedd, ’02, sent a simpli- 
fied solution for the problem of the lunch of the three men. 
@ If any reader wishes the details of any of these solutions, 
The Review will be happy to supply them. 


Cover Club 


From Joun C. AuLbEN, 735: 

The announcement of the Cover Club in a recent issue of The Review 
quite interested me. The fineness of the covers has always attracted 
my attention and I think it is a great idea to recognize the people who 
take such wonderful photographs. . . . 

Newton, Mass. 


Lo, It is Here 


From CLaupE E. Patcn, ’02: 

Two items in The March Review are particularly interesting to me; 
both have to do with the Library. A short time ago I was guilty of 
attempting to get a little skit of mine into a competition. It was 
not good enough. In it I had referred to the list of summer reading 
given me at the close of my freshman year at Tech, and made the 
statement that I felt Technology would do well to continue to furnish 
reading guides to its alumni. Lo, it is here. 

The other item is about the “Friends of the Library.” I have been 
thinking recently of some copies of the Illustrated London News 1 
have preserved in my attic. They are from the Civil War period and 
are mighty interesting and are in good condition. They came to me 
from my Dad who received them from a man who, if I recollect cor- 
rectly, was a prisoner of war in England — I think at the end of the 
Crimean War. An English girl fell in love with him while still in prison 
and he was freed and married her. He came to America and, unless 
I have “‘drap’ my watermel’n,” gave the News to Dad. I have the 
old gent’s picture which Dad put in our family album. I have thought 
it out of place to have such papers in a private family where future 
generations will be sure to burn them up, if they can be of use to 
any school. I have debated in my mind whether to give them to the 
local high school and have decided it would be unwise. Would these 
be of any use to Tech? 

Boston, Mass. 
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= NORTON ABRASIVES _ 











Abrasive Problems - crinding and polishing —hundreds of 
them are solved in Norton laboratories. Important in this work is heat- 
resisting laboratory equipment which the research engineer has made 
available through his development of abrasive products. 


The little laboratory crucible may rightfully be regarded as a symbol of 
Norton abrasive research. Norton abrasive products also include practical 
laboratory ware for ignition, incineration and filtration. Refractories 
for the handling of heat —bricks, plates and cements for boilers, heat 
treating and enameling furnaces and ceramic kilns. 


The scope of Norton Abrasives is far-reaching beyond the manufacture of 
Grinding Wheels and Polishing and Sharpening materials. 


NORTON COMPANY 


WORCESTER... MASS. 
BEHR-MANNING, troy, N.Y. (DIVISION OF NORTON COMPANY) 
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NO LOAFERS 


He you see why the most efficient belts 
on high-speed, short center multiple drives 
are time-proved Goodyear Emerald Cord V 
Belts. Every one carries its full share of the 
load! There are no loafers because Goodyear 
V Belts are precision-matched in length 
and elasticity— because their absolutely 
accurate cross-section insures a firm-fitting 














grip in the sheaves—because Goodyear’s 
exclusive high-tensile, low-stretch ENDLESS 
cord construction is unsurpassed in flex life 
and fatigue resistance. 


That is why Goodyear Emerald Cord V Belts 
have a higher safety factor, eliminate breakage 
troubles, last longer and reduce costs. Every 
one pulls equally — one or two don’t do it all! 
Made in five standard cross-sections and 
lengths up to 360 inches; longer on order. 
Let the G. T. M.— Goodyear Technical Man — 
demonstrate this superior belt to you. Write 
Goodyear, Akron, Ohio, or Los Angeles, 
California — OR THE NEAREST GOODYEAR 
MECHANICAL RUBBER GOODS DISTRIBUTOR. 


S 


EMERALD CORD V BELTS 
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Title Reg. U. S. Pat. Office 
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Seventy-Five Years Ago Twenty Years Ago 


The “Act to Incorporate the Mass- 
achusetts Institute of Technol- 
ogy” was approved by 

Governor John A. 

Andrew on 

April 10 


With pageantry and great rejoicing 
M.I.T. took possession of its 

new plant in Cambridge 

on the Charles 


River 
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The Trend of Affairs 


In Praise of the Nose 
\ instrument that can detect a millionth of a milli- 


gram and in some cases less than a billionth of 

a milligram of the vapors of hundreds of kinds of 
organic substances should inspire our admiration. That 
instrument, with its spectroscopic sensitivity and great 
convenience of operation, is the human nose.” 

Ernest C. Crocker, ’14, in a recent article in Jndus- 
trial and Engineering Chemistry praises the powers of 
the nose to detect and distinguish odors, points out the 
great superiority of our ability to smell over our ability 
to taste, and elaborates a system described by him in 
The Review for February, 1934, by which all odors may 
be definitely characterized. All odors, he thinks, are 
analyzable — or decomposable by the processes of the 
scrutinizing consciousness — into one or more of four 
elementary odors, namely: (1) fragrant or sweet; (2) 
acid or sour; (3) burnt or empyreumatic; (4) caprylic or 
cenanthic: Any odor may be described and indexed by a 
four-digit number in which the digits correspond to the 
four elementary odors, while the magnitude of each, 
from one to eight, indicates the extent to which the cor- 
responding element appears. Thus, the odor of acetic 
acid is described by the number, 3803; the third ele- 
ment, burnt or empyreumatic, does not appear in it at 
all. : 

By sipping a cubic centimeter sample of a liquid, it is 
just possible to detect the sweetness of a solution which 
contains 0.7% of sugar. That is, seven milligrams of 
sugar is about the smallest amount that can be tasted. 
The smallest amount of salt which can be tasted is about 
0.15 milligrams; of tartaric acid, about 0.2 milligrams; 
of quinine, 0.016; of saccharin, 0.012. Experiments on 
smell have indicated that it is ordinarily necessary to 
sniff about 100 cubic centimeters of air in order to 
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detect the odor which is present in it — unless the odor 
is strong. Two ten-millionths of a milligram of vanillin 
is about the smallest amount of that substance which 
can be detected by that method. Roughly, about a 
billionth of a milligram in a liter of air is the smallest 
amount of a strongly odorous substance which can be 
smelled. 

Our truly marvelous sense of smell enables us not 
merely to detect small quantities of material but also 
to distinguish and identify them. We speak of those 
whose eyesight is trained and in musical circles of those 
who have an ear trained for the distinctions of sound; 
yet most of us probably take our sense of taste and smell 
for granted, overlooking the real service that they may 
yield us and the genuine satisfaction and pleasure that 
they may bring. We once knew a man whose unerring 
sense of taste would tell him whether a teacup had been 
washed in soapy water. He was an unusual man, for it 
is still true, as Confucius long ago observed, that “‘every- 
one eats, but they are few who can distinguish flavors.” 

To the organic chemist a cultivated sense of smell is 
an aid of the first importance. It may even save his 
life, for he will recognize the odor of phosgene in what 
would seem to someone else to be only a faint mustiness. 
The genuine mustiness of an old book or an old house 
will not deceive him. It may give him pleasure by the 
associations that it arouses, as dried cake crumbs be- 
tween the pages of a volume of Montaigne’s “Essays” 
make us know that someone before us has found pleasure 
in the book. The poets have sung of things which may be 
seen — sunset and moonlight, fog and the shimmer of 
silk — of things which may be heard — thunder, “‘the 
silken, sad, uncertain rustling of each purple curtain,” 
the voice of eloquence, the song of the skylark (“‘sweet 
be thy matin o’er moorland and lea”) — but less often 
have they spoken of the things that can be smelled. 














When they have done so, however, it has been with a 
peculiar effectiveness. It seems to us that Bret Harte’s 
““Newport Romance” owes much of that quality which 
gives us pleasure to 


The delicate odor of mignonette, 
The ghost of a dead and gone bouquet. 


We can imagine Walt Whitman strolling — or swagger- 
ing — down Broadway, fully alive to all that he sees, 
hears, and smells: the odor of horses, of beer-wet saw- 
dust, of roasted chestnuts, of coffee and _ herrings, 
stogies and Havanas, and garlic, of cosmetics, of hu- 
mans, of oranges, and of the clean white pine of packing 
cases. 

The olfactories may be fatigued by strong odors, just 
as the eyes may be fatigued by strong light; they will 
then cease to inform us. While they do inform us, how- 
ever, their information is reliable. If a thing smells bad, 
it is, probably, bad — certain cheeses excepted; if it 
smells good — ‘‘a perfume-breathing pasty like the lip 
of Shirin luscious” — it is, probably, good. 

The sense of smell does not suffer, however, as does 
vision, from diplopia. A friend’s dog once consumed the 
liquid in which brandied peaches had been preserved. 
Afterward he took his customary place at the head of the 
steps leading to the porch, a position which permitted 
him to keep watch of the path by which the house was 
approached. Here in puzzled manner he gazed at the 
path experimentally, first with one eye, then with the 
other; it seemed evident that with both eyes he was 
seeing two paths where only one had been. Finally he 
decided that the matter was of no great importance to 
him and commenced to snooze, after the manner of dogs; 
to him the sense of sight was far less important than the 
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Left. Lathe tool working on cast-iron shaft 
Below. Turning steel ring on turret lathe 
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sense of smell. What a tragedy it would be in a dog’s 
life to have diplopia of the nose. Long live the nose and 
more power to it! 


Racket and the Death Rate 


TATISTICS to show the life expectancy of boiler 
makers are not immediately available, yet it is 
probable that the din of the boiler factory is a hazard to 
their longevity. The effect of noise in health and disease 
is a subject much in the fore recently through the efforts 
of Mayor La Guardia’s noise-abatement commission in 
New York, with consequent publicity for the conclusions 
of medical men and scientists who have maintained for a 
long time that metropolitan cacophonies must be regu- 
lated. Dr. Foster Kennedy, professor of neurology at 
Cornell University Medical College, gave reason to this 
view by describing, at a symposium on noise held under 
the auspices of the commission and the New York 
County Medical Society, a series of experiments at 
Bellevue Hospital. These recorded changes in pressure 
on the brain caused by sudden noise, such as that made 
by the bursting of an inflated paper bag. In one experi- 
ment it was found that the normal pressure was raised 
400% and was not restored until 30 seconds had passed. 
The record was secured by means of a small drum con- 
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taining a partial vacuum, placed against the soft por- 
tions of the heads of several patients from whom parts 
of the skull had previously been removed for other 
reasons. The drum registered vibrations in the brain and 
these were recorded by a needle tracing on paper. 

“The undoubted effect of constant noise,” Dr. Ken- 
nedy declared, “is disturbance of the blood vessel ap- 
paratus, and the increase in the degenerative processes 
in the heart and arteries.” A difference of 19% in energy 
expenditure increment after working in a noisy, as com- 
pared with a quiet, environment has been shown experi- 
mentally and this Dr. Kennedy characterized as a main 
factor in the development of fatigue in workers. 

A similar result effected by noise was reported late last 
year at the University of Indiana where Dr. Roland C. 
Davis showed experimentally that an uncontrollable 
muscular strain occurs within one ten-thousandth of a 
second after the noise, the speed of the strain indicating 
that it is caused by a muscular reflex. This tightening of 
the muscles was shown by attaching electrodes to the 
arms of students and using an oscillograph system to 
record the sound and the resulting tension in millionths 
of a second. In this experiment a shrill whistle took the 
place of bursting bags. Whether the students expected 
the sound or were surprised by it, the strain occurred. 
Even when they sought to will their muscles to stay 
relaxed, no difference was shown. 
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As Heavy Inpustry Speeps Up 


Above. Cutting pinion gear integral with shaft 
Right. Making gears for industry 
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Increase in the proportionate contribution of diseases 
of the heart to the general mortality rate has been a 
subject conspicuously discussed in recent years. The 
greater urbanization of America with consequent ex- 
posure of more people to ever growing noises may well 
have so large a share in this increase that the efforts of 
abatement commissions can be justified on vital grounds 
as well as those of ordinary creature comfort. 


Sterols and Life 


ISCOVERIES, now being made by chemists, relat- 
ing to a group of very complicated compounds 
known as sterols bid fare to illuminate many important 
problems arising in the health and in the disease of the 
human body. The sterols (the word has not yet found its 
way to many, even recent, dictionaries) and compounds 
derived from them are widely distributed, both in the 
animal and in the plant worlds. In other words, they 
appear to be concomitant with all living things, which 
suggests that they may well possess great significance 
for life processes in general. 

The various sex hormones, for example, belong to the 
family of sterols; Vitamin D, essential for preventing 
rickets, is a member of the same family; the cardiac 
glycosides, naturally occurring plant products which are 
among the most powerful heart stimulants known, 
have been found to be derived from certain of the sterols; 
and, very recently, some of the cancer-producing sub- 
stances have been shown to be closely related to these 
compounds. Experts in the field believe that future 
developments; growing out of a wider understanding of 
the whole related series of compounds comprising 
the sterols, reasonably may furnish new and better 
answers to some very vexing problems. For example, the 
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control of abnormal sex developments in young children 
may be aided or even solved. The discovery of a general 
cause for cancer in human beings may result from these 
investigations. Such an important result, however, 
should not be confused with finding a cure; this would be 
hailed, indeed, as one of the greatest of boons to man- 
kind. Some investigators have predicted that certain 
chemicals fabricated along these lines may even be 
found to hold off old age to some extent. 

The power of these compounds may be illustrated by 
the fact that the daily administration of a hundredth of a 
milligram (less than a millionth of an ounce) of one of 
the male sex hormones will give to the sluggish capon a 
full cockerel’s comb within two weeks. 

Cholesterol, the longest studied member of this im- 
portant group of compounds, may be taken as a type. 
It has been recognized since the closing years of the 
Eighteenth Century. First isolated from gall stones, it 
received its name from the Greek words meaning 
“solid gall.” Originally thought to be related to the fats, 
it was shown in 1815, by the French chemist, Chevreul, 
not to belong to that class of compounds. Gradually, its 
true chemical constitution has been worked out. 

Built of but three elements, carbon, hydrogen, and 
oxygen, the sterols belong to the large class of organic 
compounds known as monohydroxy alcohols, which is 
to say, that they contain a single hydroxyl group. 
They are, as well, solid, crystalline alcohols, as the word 
means, literally. One of the requirements which chemists 
set themselves for a complete understanding of a com- 
pound, is to fix the relationship of each atom to every 
other one in a molecule and the fact, important as it is, 
that the sterols are alcohols must be likened to the open- 
ing of a small window which gives on an otherwise un- 
explored field. Something of the difficulties which have 
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beset chemists in finding the relationships of the atoms 
in the sterols may be suggested by the molecular formula 
for cholesterol, C.;H,;OH. 

In the long run, the researches of many chemists have 
shown that the architecture of sterol molecules com- 
prises, as building blocks, units known as hydrogenated 
rings, which in turn bear side chains of carbon atoms 
and contain unsaturated (ethylenic) linkages. The com- 
pleted picture (structural formula) of such a molecule is 
both fascinating and indispensable for the organic 
chemist. To him, the orderly pattern of symbols on the 
printed page epitomizes the accumulated knowledge 
about the compound and may suggest new investiga- 
tions destined to probe deeply into problems of the 
growth and health of the living organism. 


**That Men May Scan the Record of 
Each Flame” 


| gwen 1914 practically all the precise scientific 
instruments used in America were manufactured 
abroad. The War and subsequent high protective tariffs 
have in some degree changed the situation, but it re- 
mains true that in most fields the finest instruments 
must be obtained outside the country, and for a given 
standard of quality a given instrument is almost in- 
variably cheaper abroad than in the United States. 
It is, therefore, gratifying to remember that one of the 
most exacting of all scientific instruments, the diffrac- 
tion grating, has been practically an American monop- 
oly since about 1870. 

The history and present status of the diffraction 
grating were the subject of an unusually interesting 
symposium at the recent joint meeting of the American 
Physical Society and the Optical Society of America at 
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JEWELS OF THE PLANT WORLD 


Diatoms, the microscopic 
plants whose beautifully sculp- 
tured shells of silicate form dia- 
tomaceous or infusorial earth. 
Each diatom is a single, inde- 
pendent cell which manufac- 
tures its own food by photo- 
synthesis. 

Most diatoms are aquatic, 
but some species can get along, 
as the proverbial Mississippi 
steamboats, wherever it is a 
little damp. When diatoms die 
their shells sink to the bottom 
of their watery habitation form- 
ing deposits such as those at 
Lompoc, Calif., where the 
beds, the largest known, are 
miles in extent and in places 
over 700 feet in thickness. 

Latest use for diatomaceous 
earth: as an addition to cement 
to provide greater workability 
and strength. Other uses: to 
make mild abrasives, insulat- 
ing materials, bacteriological 
filters, test objects for lenses 





New York City. It was here reviewed that the more 
useful gratings consist of a block of glass or metal with 
an accurate plane, or cylindrical, concave face on which 
parallel lines, sometimes as many as 30,000 to the inch, 
have been ruled with a diamond point. These gratings 
are used in spectroscopy to separate a beam of light into 
its component parts. The effect is the same as that pro- 
duced by a prism in the usual form of spectroscope, but 
a good grating is a much more satisfactory instrument 
for the purpose, especially for yellow or red light. Crude 
gratings have been made from fine parallel wires set 
close together. A wet umbrella on a dark night acts as 
a diffraction grating; lights viewed through it appear as 
bright spots from which rows and columns of miniature 
rainbows project. 

Dr. K. K. Darrow of the Bell Telephone Laboratories 
discussed the history and early developments of the 
diffraction grating: Thomas Young, founder of the wave 
theory of light, was apparently the first to observe the 
production of colors by the diffraction of white light. 
He used one of the “exquisite micrometers of Mr. 
Coventry” —a rule scale. Von Fraunhofer, the Ger- 
man instrument maker who first observed line spectra, 
became interested in gratings and ruled some glass with 
7,000 lines to the inch. He also made progress with the 
mathematical theory of the grating. Another German 
instrument maker, Nobert, became interested in grat- 
ings in connection with the development of microscopes. 
He ruled a grating with lines so closely spaced that his 
best microscope could not distinguish them; built a 
better microscope which could resolve these lines; built 
a finer grating, and so on. At present the microscope is 
ahead. About 1870 an American gentleman of means, 
Rutherfurd, made some very successful gratings with 
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Microphotographed by Edward R. Schwarz, "23, for Marshall W. Jennison, ’27 





17,300 lines to the inch. Serious production began when 
the late Professor Rowland built a ruling machine at 
Johns Hopkins University. His work has been con- 
tinued by Professor R. W. Wood, also of Johns Hopkins, 
who was one of the speakers at the symposium. 
Professor Wood and Professor Gale of the University 
of Chicago discussed the requirements of good gratings 
and the methods of manufacture. The lines cannot, of 
course, be ruled absolutely parallel or be evenly spaced. 
Small irregular fluctuations do relatively little harm, 
but any periodic deviation from regularity, such as 
might be caused by imperfections in the driving screw 
of the ruling machine, produce spurious spectral lines, 
called “‘ghosts,”” which become apparent when the 
grating is used. The construction of a ruling machine is, 
in principle, exactly that of the familiar machine-shop 
shaper: The tool, a diamond point, moves back and 
forth over the plate to be ruled and the plate is ad- 
vanced the distance between lines at each stroke by a 
screw. The diamond point has to rule two or three 
hundred-thousand lines without resetting and must be 
light, yet not chatter. This creates a problem, but the 
screw which advances the carriage is the vital part of 
the apparatus. A special technique for lapping the 
screw in both directions with the nut which it later 
engages has been developed at Chicago, but no screw 
has ever been made sufficiently precise to be used 
without compensation by a specially calibrated cam. 
The friction of the carriage on its rails must be kept 
very small to avoid mass dislocation of the machine of 
magnitude sufficient to distort the rulings. At Chicago 
the main carriage is mounted with ball bearings on a 
subsidiary carriage moved by a screw which follows the 
main screw very closely. A marked improvement in the 
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ruling has been the result. Of course the temperature of 
the room containing the machine has to be held within 
narrow limits, and it is impossible to rule except in the 
quietest locations. 

Professor Gibbs of Cornell University discussed ques- 
tions of supply and demand. He stated that gratings 
good enough for precise work in the visible part of the 
spectrum are ruled only at Johns Hopkins, Chicago, and 
Mount Wilson Observatory. Smaller gratings for special 
purposes are made at the University of Michigan, the 
Bureau of Standards, California Institute of Tech- 
nology, the National Physics Laboratory in England, 
the University of Upsala in Sweden, and the University 
of Adelaide in Australia. The demand for good gratings 
far exceeds the supply, and they can be had only as an 
accommodation from the universities which rule them. 
The total number of first-class gratings ruled up to the 
present time is probably less than 600, of which some of 
the best are now in European laboratories. The spec- 
troscopy laboratory of the M.I.T. has a particularly fine 
one. The probable production of first-class instruments 
for sale during the coming year is less than 40; the known 
demand is 183, and this does not include the demand for 
industrial laboratories, which may well exceed 100. It is 
understood that the firm of Zeiss in Germany considered 
going into the manufacture of gratings, but gave up the 
idea. Here is, then, an American industry, conducted 
along amateur lines, in which foreign instrument makers 
have been quite unable to compete. 


Photographs by Telephone 


WENTY years ago newspapers chartered ships or 

special trains and used airplanes to speed the dis- 
tribution of important news photographs. Later, 
telephotography, the method of transmitting pictures 
by wire, was developed. Now, it is simply a matter of 
telephoning the picture as well as the news. Suppose, 
for example, that a tornado strikes a town, causing 
heavy damage and loss of life. The nearest newspaper 
immediately sends out a reporter and photographer who 
rush to the scene by automobile, train, or airplane. 
Photographs are taken and developed on the spot and 
both reporter and photographer hurry to the nearest 
telephone. There, by means of apparatus which can be 
carried in a suitcase, the photograph is transmitted to 
the newspaper office by an ordinary long-distance call. 
There are no special wires and no physical connections 
whatever between the sending apparatus and the 
telephone receiver. Ten, perhaps 15 minutes, complete 
the transmission and while the print is being made 
into an engraving for the presses the reporter dictates 
the story of the disaster. If the event is of national 
interest, the long-distance operators will plug in news- 
papers in all parts of the country and each will receive 
simultaneously a faithful reproduction of the photo- 
graph at the cost of a regular long-distance call. 

Thus the telephone circuit, which already carries the 
greatest share of the world’s burden of communication, 
is now used for the transmission of photographs. This 
new development, which comes just 60 years after Bell’s 
first telephone conversation between Boston and 
Cambridge, is remarkable not only because it demon- 
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strates anew the versatility of the modern telephone 
system, but also because it makes possible the transmis- 
sion of photographs simply and rapidly, whether it be 
from the home, the office, the corner drug store, or a 
remote farm house. 

The instruments which make this advance in com- 
munication possible are the result of several years of 
intensive competitive research by newspapers and press 
associations to develop a cheap and swift method of 
distributing news photographs. The transmission of 
pictures by wire is not new, but up to the present time 
the process has required elaborate and very expensive 
apparatus, as well as special circuits and a staff of 
trained operators. 

Telephotography as a daily service for newspapers 
began a little more than a year ago when the Associated 
Press announced the opening of its “wire-photo” 
system with stations at strategic points in various parts 
of the country. As this service is limited to members of 
the Associated Press, competitors immediately began 
an intensive search for new methods of transmitting 
photographs. The result is the development of four 
types of instruments capable of sending pictures over 
any telephone circuit by making a telephone call; all are 
highly compact and portable. 

Wide World Photos, owned by the New York Times, 
has developed two types of transmitting and receiving 
apparatus. One is for use in newspaper offices; the other 
will be employed for transmitting from telephones near 
the scenes of news events. The office apparatus occupies 
a space only two by three by six feet, whereas the field 
set fits into a suitcase and weighs only 60 pounds. It 
operates on either ordinary lighting current or on an 
automobile storage battery. In transmission, a glossy 
print is secured on a small motor-driven drum which 
turns at a speed of 45 revolutions per minute. Rays 
from an exciter lamp are passed through a condensing 
lens and focused on the print. This light reflects back 
through an objective lens and passes through an aper- 
ture plate to a photoelectric cell, where it is combined 
with an 1,800-cycle signal, thus completing the modulat- 
ing stage. The signal goes through an amplifier and is 
inductively applied to the ordinary telephone instru- 
ment. Operating at night rates, a six-and-one-half by 
eight-and-one-half print has been transmitted across the 
continent for less than $25. 

The induction method has been adopted for still 
another instrument designed in the laboratories of 
Newspaper Enterprise Association-Acme, Inc., the news 
picture subsidiary of the Scripps-Howard Newspapers. 
Utilizing a sound system which operates in much the 
same manner as the human voice, the laboratories of 
the Hearst interests have announced development of 
transmitting and receiving apparatus which will go into 
service between Chicago and New York, at once, and 
later will be used throughout the country. The light and 
dark areas on a picture transmitted by this method are 
controlled by variations in a sound beam. 

The principle of the portable apparatus developed 
by the Associated Press has not yet been announced. 
Meanwhile pictures of another kind are in prospect as 
a result of plans of the American Telephone and Tele- 
graph Company to build a coaxial cable from New York 
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to Philadelphia (see The Review for March, 1935). 
The new cable of revolutionary design will permit in- 
vestigation of the possibilities of radio television, and, 
as a channel of communication, it is expected to carry 
at least 240 separate telephone conversations and per- 
haps 20 times as many telephone circuits simulta- 
neously. In granting authority to construct the new 
“able, the Federal Communications Commission stipu- 
lated that it should be open for experimentation by 
radio companies interested in television transmission. 
The coaxial cable consists of a wire within a hollow 
tube; both wire and tube act as conductors, forming a 
coaxial pair capable of transmitting frequencies from 
zero to one million volts. 


Earthless Gardens 


HE possibility that the family of the future may 

grow its own vegetables in a corner of the basement, 
where plants will thrive luxuriantly without the aid 
of soil or the light and heat of the sun, is suggested by 
revolutionary horticultural research which has been 
going on quietly for several years. At the recent horti- 
cultural exhibition in New York, Dr. John M. Arthur 
of the Boyce Thompson Institute showed a new type of 
greenhouse in which plants several times their normal 
size were growing in glass pots containing only a solution 
of certain minerals, salts, and other plant foods. Care- 
fully controlled artificial light and heat completed their 
requirements, and the plants developed two or three 
times faster than under natural conditions. A gardenia 
plant growing in a dark basement under the light of a 
sodium-vapor lamp for two weeks produced dozens of 
sweetly scented flowers of unusual beauty. Dr. P. W. 
Zimmerman, who with Dr. A. E. Hitchcock this year 
won the $1,000 prize of the American Association for 
the Advancement of Science for their study of plant 
growth at the Boyce Thompson Institute, suggested 
that in the future explorers will be able to grow their 
own tomatoes and peas in the polar regions. 


Above, right. Windmill in 
northern Germany 
Left. Cast sprocket wheels 
form a pattern 
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This remarkable achievement kindles the imagination. 
It clearly suggests astonishing changes in the economic 
status of agriculture as it is measured today, and the 
significance of what this change may mean is best 
indicated by two striking examples cited by Dr. L. V. 
Burton, editor of Food Industries, in a recent address. 
He described a horticultural method in which plants 
rest on sawdust or some similar material with their 
roots extending downward through a wire screen into 
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a solution containing the necessary plant foods. In 
one box about the size of an ordinary desk was a potato 
plant which had grown to a height of five feet. The crop 
of potatoes it produced filled the sawdust on which the 
giant plant rested and it was estimated that this plant 
alone would yield between five and eight bushels. 
Considered in terms of nutriment, boiled, mashed, or 
fried, the possibilities of one or two potato plants in the 
basement are reassuring. 

Still more astonishing was Dr. Burton’s account of a 
tomato plant with a stalk three inches in diameter. 
From its bed of sawdust it had climbed a frame 10 feet 
high and then hung down to the floor, laden with hun- 
dreds of tomatoes of excellent quality and flavor. This 
collosal climber was estimated to be producing at the 
rate of 700 tons an acre per year. In view of the fact that 
tomato growers consider five tons to the acre a fair 
average yield, the potentialities of the new artificial 
method staggers the imagination. 

Whether this amazing advance in horticulture can be 
justified economically is a question that only further 
investigation can answer. Aside from the cost of the 
chemicals necessary for plant growth, an abundant 
supply of cheap electricity would appear to be of funda- 
mental importance. What then would become of the 
farmer who now supplies our needs? There is no answer 
for the moment, but Dr. Burton suggests that the truck 
gardens of the future may be greenhouses or stores, 
conveniently located in the cities where consumers will 
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buy their vegetables, and possibly fruits, fresh from the 
growing plants or trees. This alone would eliminate the 
tremendous annual loss from the spoilage of produce in 
the stores of today. Large families, he thinks, may have 
compact, highly productive gardens in their basements. 
All this presages the day when mothers will say: 
“Quick, Tommy, run to the basement and pick the 
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tomatoes; our guests are about to arrive! 


Highway Makers 


OST of us who use the products of the road build- 

ers have scant idea of the far-reaching improve- 
ments that have come about in road-building machinery. 
Asked to list the essential elements for highway con- 
struction, the average intelligent citizen would be hard 
put to it to get beyond steam shovels, graders, and 
steam rollers. As we curse a slight delay on an eastern 
project or are pulled out of a Wyoming ditch by the 
very patrol that put us there, we have scant time to 
notice, much less examine, the elaboration of mecha- 
nism that has taken place since a steam shovel was just 
a steam shovel and a steam roller only an enlarged 
tennis-court roller. The 1936 Road Show held in 


Cleveland early this year would, to any casual visitor, 
have been a glimpse into the unknown. 

That show had a great many implications. In the 
first place, it was the first serious show since 1933, the 
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road builders having given up altogether during the 
years when work had to be done by hand for the one 
reason that there were so many hands to do it. In the 
second place, although in pure size it was only about 
half as big as the 1930 show in Atlantic City, there were 
many more interesting exhibits of new developments 
and much serious buying. Moreover, the show marked 
the return to exhibitions of heavy equipment which had 
begun to disappear at St. Louis in 1931 and were as 
dead as dodos by the 1933 Detroit performance. 
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Right. Forest of valves 
at an oil refinery 
Below, left. Church on Sacre 
Monte, Amecameca, Mexico 





Galloway 


Reasons for this fresh breath of air blowing across 
the highway-equipment business are several. One is, of 
course, the obvious though slow recrudescence of the 
capital-goods business in general. Another is the con- 
clusion, reached after months and months of experiment, 
that even on works relief projects morale and output 
are vastly increased by adding some machinery, because 
the men feel that they are then engaged in real con- 
struction instéad of boondoggling. The show offered a 
fair conclusion that the highway-making industry has 
at its disposal an amazing number of new and profitable 
gadgets, that it begins to face the future unafraid, that 
these same gadgets because of their higher degree of 
mechanization are going to demand a higher degree of 
management in the future. 

The trends in the actual machinery reveal pretty 
clearly the trends in highways themselves. The greater 
accuracy of pavement-laying apparatus, for example, 
is a direct result of more rigid specifications, specifica- 
tions often calling for 5,000 pounds compressive strength 
in concrete, for bituminous surfaces that measure to 
level within one-eighth inch in ten feet. Stronger, 
smoother, and more level materials are in turn a direct 
demand of increased weight and speed of traffic, impos- 
ing greater wear which can be met only by such specifi- 
cations. Dirt-moving equipment gets bigger and faster, 
principally because of the tendency to move more and 
more yardage for every mile built. In addition, many of 
the larger and more flexible pieces of apparatus are the 
result of western conditions which, because of sparse 
settlement, require a contractor to work over a much 
wider area and because of the pioneering nature of many 
of the roads require more trail blazing. Another western 
factor of considerable importance is the amount of 
mountain road building that has been and will continue 
to be done. Finally, concrete apparatus on the whole 
shows less improvement than bituminous, principally 
because there is a very definite tendency towards 
low-cost work and the building of secondary highway 
systems which in the past have suffered neglect. 
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Courtesy, New Jersey Zinc Co. 


Silk creel in a textile mill 


If the show be any guide, there has been more recent 
thinking about machinery than about new materials. 
About the only brand-new thing in materials that 
turned up was a triangular cast-iron paving block, 12 
inches on a side and resting on pedestals at the corners. 
Considerable attention was paid, however, to the prob- 
lem of stabilizing dirt for roads and subgrades by the 
addition of such various things as deliquescent salts, 
bitumen, Portland cement; the aim in each case being 
to maintain a moisture equilibrium and hence a binding 
quality in the clays used for such purposes. 

Other clearly defined trends were toward heavy- 
treaded rubber tires, often as big as 18 inches by 24 
inches, replacing the erstwhile popular caterpillar type 
of traction, toward more specialized machinery for 


individual types of operation, together with a tendency 
to combine several of these in one unit, toward fast and 
large-capacity units particularly for earth moving, 
resulting in power scrapers with a capacity of 24 cubic 
yards and power-dumped moving apparatus with a 
capacity of 30 cubic yards. There were marked develop- 
ments in mechanical quality, performance, distribution 
of weight, appearance, and durability. On the score of 
durability, one manufacturer states that his paving 
machine of today is in better condition and will have 
fewer breakdowns after 100 miles of 20-foot pavement 
than it had five years ago after 30 to 40 miles of 18-foot 
road. Another definite trend is toward hydraulic com- 
trols, although one or two leading units still stick to 
their cables. Streamlining raised (Continued on page 304) 
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Whither Bound? 


A Forecast of Technological Education on the Occasion of the 
Institute’s Diamond Anniversary 


By Kart T. Compron 


With Illustrations of Events and Scenes in the History of M.I.T. 


S a form of intellectual effort, forecasting is more 
notable for its ability to survive failures than for 
its successes. It flourished with the soothsayers 

of Egypt and the oracles of Greece; it lost none of its 
vogue in the hands of the astrologers of the Middle Ages; 


it is practiced today by tipsters, weather 
prophets, investment counselors, and a 
host of similar services. 

Wishful thinking and the fact that 
“hope springs eternal in the human 
breast”’ account in part for the hold that 
forecasters have on us, as does also the 
human frailty of trying to shift respon- 
sibility for making decisions. More fun- 
damental, however, is the fact that al- 
most every rational action has to be 
based upon some sort of forecast of its 
future results. Rational human beings, 
therefore, must of necessity be 
forecasters. 

The progress of civilization may be 
measured by the trend from superstition 
to science in forecasting, but this trend 
has been immensely more rapid in some 
fields than others. Astronomers can pre- 
dict an eclipse with stop-watch accuracy 








At the dedication of the pres- 
ent M.1I.T. buildings, 20 
years ago. Left to right: Sena- 
tor Henry Cabot Lodge, Gov- 
ernor Samuel McCall, Presi- 
dent Richard C. Maclaurin 
(all now deceased), and Edwin 
S. Webster, °88 
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a century in advance; psychologists have made at least 
some progress in ability to forecast probable success in 
different occupations by measuring students’ aptitudes; 
medical men are as yet powerless to foretell when or 
where the next epidemic of infantile paralysis will break 


out. All grades of forecasting, from 
hecus-pocus and racket to art and 
science, coexist as part of man’s struggle 
for a more satisfying life. 

Having thus defined the field and ex- 
posed the uncertainties of forecasting, I 
immediately confess that my present ex- 
cursion into this realm lies somewhere in 
the scale between racket and science, 
at about the point usually described as 
“hunch.” My logic may be faulty or un- 
foreseen conditions may arise to change 
the picture, but, as I see it, technological 
education in the future will show the 
following characteristics: 

1. The importance of technological 
education will continually increase. This 
appears to be the sure result of three 
factors: first, the increasing competition 
which is forced upon individuals and 
organizations as the opportunity for free 
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expansion into the unoccupied frontiers of the West 
disappears; second, the necessity of using and husband- 
ing our natural resources more wisely as these become 
less and less available for easy and wasteful exploita- 
tion; third, the increasing applications of science to minis- 
ter to human needs and desires, which are so important 
a feature of our so-called rising standard of living. 

2. There will be increasing differentiation between 
technological and technical training, 7.e., between the 
engineering school and the trade school. The field is 
rapidly becoming too complex to be included in one 
and the same curriculum, and the school which attempts 
to straddle both will succeed in neither. 

3. Large industrial units or associations will increas- 
ingly establish their own trade schools to train expert 
technicians for their own special purposes. Private or 
public technical schools will similarly supply the general 
needs of the surrounding industrial communities for 
skilled mechanics, lithographers, textile workers, elec- 
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competition or achieved voluntarily after wise appraisal 
of opportunities. Most of our present colleges were 
founded in the era of horse and buggy or limited rail 
transportation. Most of them were intended to minister 
to local educational needs. As transportation becomes 
faster and easier, and the people become more travel 
minded, why should an ambitious young man try to 
secure a specialized training for a profession at Podunk 
College, when a few hours of travel will give him the 
superior education of a great institution? 

Obviously this tendency is more pronounced in the 
higher grades of the educational system, such as the 
professional and graduate schools. We will, therefore, 
see many a smaller or less favorably situated institution 
drop its ambitious attempts to encompass the whole 
field of education and concentrate its resources to do 
the best possible job as an undergraduate or a junior 
college, perhaps retaining some special field of local 
significance. At the same time, the higher ranges of 





Left. The geological museum. Right. The physical lecture room. These interior views of the Institute’s Rogers Building were engraved in 1869 


tricians, draughtsmen, and the like. This system will 
practically replace the older apprentice system which 
for better or worse, is rapidly disappearing. 

4. Undergraduate curriculums in __ technological 
schools will increasingly avoid specialization except in 
rather general fields, and will devote increasing atten- 
tion to physics, chemistry, and the general principles 
and methods of engineering, with supplementary edu- 
‘ation in social science and training in the art of exposi- 
tion. Such broad and basic training is needed to give the 
vision and adaptability required for positions of respon- 
sibility in a world of activities which are increasingly 
dependent on applications of science in new and 
varied ways. 

5. As a corollary, the increasing need for many 
technological specialists will be met by the graduate 
curriculums, and we may expect a continuation of the 
recently growing emphasis on graduate study. 

6. We will see increasing differentiation in scope and 
more logical adaptation to environment in our colleges 
and universities. This will be forced upon them by 


education will be concentrated in the most favorably 
situated institutions. Even among these, the selective 
process will operate, and we will see a few of them emerge 
as superprofessional schools, with the graduate aspect 
strongly emphasized. 

7. Research will become a continually more impor- 
tant activity in the leading technological schools. Two 
important factors conspire to bring this about, one 
pedagogical and the other social. 

As to the first of these, it will suffice to remark that 
research, viz., investigation and report of some problem 
conducted intensively and relatively independently by 
a student, aided by all the resources of library, labora- 
tory, and consultation which he can marshal, supplies a 
test and training for an important element of his future 
“areer, Which are not afforded by ordinary classroom or 
laboratory methods of instruction. Research, as for 
graduation theses, is a more expensive type of training 
than lecture, quiz, and laboratory exercise; it is far more 
difficult to handle properly by the faculty, but if so 
handled it is likely to be fascinating to the student. I 
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The Rogers Building in 1865 


believe research to be capable of great development as a 
feature of education, both graduate and undergraduate, 
and those schools which are able to handle it adequately 
will take a predominating place in the educational world. 

The social basis for research in educational institu- 
tions lies in the combination of urgent public need for 
research and unique opportunities for performing some 
kinds of research in educational institutions. Such in- 
stitutions have extensive and varied laboratory equip- 
ment, large staffs in many related fields of science and 
art, and a great supply of young men available as 
students or apprentices to work under expert guidance. 
There is thus a dovetailing of interests and facilities 
between education and research, which is mutually most 
favorable. 

Public welfare calls for research from a multitude of 
angles; new developments in industry, public health, 
agriculture, and all technical fields depend on progress 
in pure science and development of new materials, proc- 
esses, and methods. While industrial organizations can 
profitably conduct research on problems related to 
their specific interests, and governmental agencies can 
properly undertake research in specific fields of wide 
public interest, none of these is justified or equipped, as 
are the educational institutions, to engage in the general 
advancement of knowledge on which all depend in the 
last analysis. 

For such reasons I look for an increased ac tivity in 
research in the technological schools and for their sup- 
port by the public in this activity. Such support will 
come in a variety of ways: by gifts from public spirited 
benefactors; by contracts from industrial associations 
for investigation and report on fundamental or obscure 
problems of general interest to the associations; by grants 
directly by the government in support of important 
scientific programs. The first of these is one of the finest 
outgrowths of the American capitalistic system; the 
last two are logical ways in which the benefits of re- 
search, specifically rather unpredictable but of un- 
questioned value in the aggregate, may be supported by 
the group for the general good. Recent practices of cer- 
tain governmental bureaus and provisions in Congres- 
sional bills indicate a strong trend toward recognition of 
research in educational institutions — even outside the 
land-grant group — as a proper and desirable expendi- 
ture of public money. 


fessor in the left foreground is Charles W. 


An evening chemistry class of the Lowell Institute in the labora- 
tory of M.I.T., 1869. Reproduced from the supplement to Frank 
Leslie’s Hlustrated Newspaper. December 18, 1869. The pro- 
Eliot, who later be- 
came president of Harvard. “On winter evenings,” noted Leslie’s, 
“these rooms present a scene of unusual interest, for it is then 
that female students are given the use of the apparatus” 


Above. General Laboratory of Physics, Walker Building. 
Below. The first Rogers Laboratory of Physics. Designed by 
Professor Edward C. Pickering, it constituted the first laboratory 
for instruction in physics. It was located in what is now the ex- 
hibition room of the School of Architecture (Rogers Building) 
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8. Finally comes the question: “Will increasing 
taxation and other methods of forcibly distributing 
wealth so cripple private philanthropy in this country as 
to sound the death knell of the privately supported 
educational institutions, leaving all education in the 
hands of the State?”’ Inflation and taxation in an essen- 
tially socialistic state could accomplish this. If it should 
happen, education would be a major loser in the general 
catastrophe. Fully admitting the splendid work of many 
state-supported universities, and their essential con- 
tribution to our national life, it is, nevertheless, the in- 
dependent institutions which have set the pace and 
maintained the intellectual integrity and freedom of our 
entire educational system. Lose them, and the whole 
structure is freely exposed to the danger of political 
manipulation and domination. 

Private institutions can pay their key men salaries 
larger than those of the average voter or political office 
holder, can undertake intellectual projects of no obvious 
practical value, can report facts or announce theories 
without thought of the political strife of the moment. 
Such things are not so easy in a state-controlled school, 
and would be vastly less easy if the bulwark of tradition 
and example of the private institutions were destroyed. 
State institutions suffer under still other handicaps: It 
is easier to get appropriations for buildings, which show, 
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than for the staff, which really makes the institution; 
the institutions tend to become pawns in the game of 
taxation and budgets, with the staffs playing the rdéle of 
very nervous onlookers and the presidents forced to 
mingle lobbying with educational administration; the 
pressure to expand activities and serve all groups works 
against concentration on essentials and maintenance of 
high standards. Elimination of independent educational 
institutions would, therefore, not only sacrifice educa- 
tional leadership, but would enormously increase the 
difficulties in spite of which the state institutions are 
now performing their functions so splendidly. 

I do not believe that the basic good sense of the 
American people will permit these things to happen. 
I believe that our tradition of freedom, initiative, and 
individual rights will continue to develop men and 
women who will acquire wealth and who will wish to use 
it for outstanding benefits to the general social group, 
in which education is an important element. I do believe 
that the economic trends are making the path of the 
private institutions more difficult and that some of 
them will succumb. The trend, I believe, will be for 
state institutions to assume more of the burden of ordi- 
nary education, expanding from the public-school field 
into the junior-college field, thus substituting education 
in place of unemployment. (Concluded on page 322) 





CHILDHOOD SCENES 


Above, left. Mercantile Building, Summer Street, Boston, where M.1.T. began instruction on February 20, 1865. In his diary of that date 

William Barton Rogers wrote: “Organized the school; 15 students entered; may this not prove a memorable day.” Above, right. Gymnasium 

(where old Walker now stands) and the Rogers Building from Clarendon Street. Below, left. Walker Building, now rented by Boston 
University. Below, right. Engineering A and B and the Pierce Building from Dartmouth Street 
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William Barton Rogers (1804 to 1882), Founder of the Institute, its president from 1862 to 1870 
and from 1878 to 1881, distinguished geologist, advocate of scientific education 


Technology Revisited 


Thoughts Suggested to a Liberal Arts College Graduate by the 
Celebration of the Seventy-Fifth Anniversary of the M.LT. 


By TREADWELL CLEVELAND 


projected, then the Massachusetts Institute of 
Technology of today, 75 years after the granting of 
its charter, is a most impressive instance. The very de- 
sign and structure of its present home, to say nothing of 
its informing spirit, may be viewed as the natural ef- 
florescence of the Founder’s dream. In the course of the 
Institute’s growth and development other personalities, 
in the same tradition, have entered to advance and ac- 
complish the historic result honored at this Diamond 
Jubilee. 
In the beginning, William Barton Rogers, brilliant 
and beloved pioneer of research and of technical educa- 
tion, was able, broadly, to anticipate by a century the 


I: as the saying goes, institutions are personalities 


place and influence which pure and applied sciences 
were to win for themselves in America, not only in prac- 
tical fields but in the wider domain of general culture as 
well. His imagination began to labor with the vision at 
least as early as 1846, and his genius not only assured 
the founding, but in “scope and plan,” laid a firm foun- 
dation for permanence. Then, after the first hard and 
almost defeated years, followed Francis Amasa Walker, 
builder and tireless champion, under whose leadership 
the Institute, educationally, may be said to have come 
into its own. Distinguished soldier, master of statistical 
method, and historic as administrator of the Federal 
Census, an original and influential economist, a great 


teacher —- General Walker, through the charm and 
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2. John Daniel Runkle (1870 to 1878), acting President, 1868 to 1870; 3. Francis Amasa Walker (1881 to 1897); 4. James Mason Crafts 
(1897 to 1900); 5. Henry Smith Pritchett (1900 to 1907); 6. Arthur Amos Noyes, acting President (1907 to 1909), 


force of his personality and his indefatigable energy, 
made new friends for the Institute in every direction 
and drew students in redoubled numbers to its doors. 
Still, the financial base of the new school was insecure 
and its housing, fragmentary and inadequate. The ad- 
ministration of Richard C. Maclaurin covered the most 
thrilling period of Technology history, for it so capital- 
ized Technology achievement that a flood of funds was 
drawn to the school and the doors of the future were 
flung wide open. It was in the course of reaping this 
financial harvest, well earned as it was, that the Alumni, 
loyal and generous from the start, were energized to un- 
precedented efforts, crowned with glowing success. 
Maclaurin thus became the establisher. Of these three 
men, Rogers, Walker, Maclaurin, it may be said liter- 
ally that they gave the last full measure of devotion to 
the Institute ideal: They died in its service. To them, as 
leaders, we chiefly owe this great seat of science, in 
which we take national pride. 

The fitness and beauty of this architectural group, 
whose dedication was an event of international import 
20 years ago this year, symbolize alike, as we shall see, 
the utilitarian and the spiritual values which the 
Founder so prophetically and so justly appraised. The 
incomparable site, fronting upon the Charles River, sup- 
plies a most appropriate setting for what may now be 
seen to have been a unique adventure of the intellect. 
This present Technology, moreover, is in more ways 
than one the direct product of Institute inspiration. 
These buildings were planned and built by Institute 
architects and engineers. 


W/ ET there is another and a still more vital sense in 

which the M.I.T. of today may properly be said to 
have heen self-engendered: There went forth from 
Technology, even in its humbler years, a stream of grad- 
uates whose sound training and dependable integrity 
were to make their Alma Mater known and honored in 


high places. It was the ability and character of these 
graduates which made possible the newer Technology of 
this anniversary, with all its outward attractiveness and 
adequacy, its thoroughness, its performance, its aspiring 
endeavor, and its unbounded promise. 

Consider a controlling instance — the steps that es- 
tablished contacts with George Eastman and _ led 
straight to Eastman’s investment of almost 20 millions 
of dollars in this institution in which Technology 
standards had taught him to believe. In the Depart- 
ment of Mechanical Engineering, in 1890, was Darragh 
de Lancey, a senior near graduation. One day Gaetano 
Lanza, Head of the Department, handed him a letter, 
saying, casually enough: “ You can answer that if it in- 
terests you.” 

The letter was from Eastman. De Lancey answered 
it, and two months later he began working for Eastman 
at Rochester, where he presently became head of the 
mechanical and electrical divisions. In January, 1892, 
he was made works manager, in charge of all oper- 
ations at Kodak Park. Except for Francis S. Viele, ’91, 
and a laboratory assistant, de Lancey was the only 
technical man on the job until 1896. In that year, need- 
ing a chemical engineer, he turned to Technology, 
which recommended Frank W. Lovejoy, ’94. After an 
interview in Boston, de Lancey engaged Lovejoy, who 
joined the Eastman forces in January, 1897. Mr. East- 
man’s official biography indicates that it was through 
Lovejoy, now president of the company, that Maclaurin 
and Eastman arranged a meeting. Immediately there- 
after Eastman’s munificence began with a gift of $2,- 
500,000 for building. The chain of contacts was com- 
plete: de Lancey and Lovejoy had proved to have been 
the soundest of investments for the Institute no less 
than for Eastman. 

Technology Alumni, as individuals, as groups, or 
through their Association, have demonstrated their 
faith in Technology ideals and their loyalty to the 





Studies by Paul Nefflin for the decorative friew in Huntington Hall, Rogers Building. This building, the Institute's first, now houses the 
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7. Richard C. Maclaurin (1909 to 1920); 8. Elihu Thomson, acting President (March 10, 1920, to June 30, 1921, and November 10 1921, 
to January, 1923); 9. E. F. Nichols (January 4, 1921, to 1922); 10. S. W’. Stratton (1923 to 1930); 11. Karl T. Compton, (1930 to present) 


Institute by unfailing financial response to needs. To- 
ward the $750,000 paid for the present site of 50 acres, 
one Alumnus contributed $500,000. The President’s 
residence is the gift of two Alumni. The Walker Memo- 
rial and three dormitories are examples of Alumni ap- 
preciation and generosity. Furthermore, in meeting the 
condition attached to Eastman’s greatest single gift 
the Alumni rose as a body to the challenge and raised 
$4,000,000 among themselves and industry. 

As members of their Association, the Alumni have 
maintained in recent years two representatives on each 
of the Institute’s departmental visiting committees. 
These men have contributed by bringing to the Institute 
the points of view and the experience they have gained 
since graduation, and by helping steadily to relate the 
work of the Institute to the changing life of the day. Ad- 
visory councils of Alumni keep in touch with every 
student activity, encouraging and promoting them all. 
Local alumni associations and clubs, throughout this 
country, its territories and dependencies, and also in 
foreign countries, are centers of effective Alumni spirit 
and participate in the affairs and objectives of the Insti- 
tute. One of the most important and growing services of 
the Alumni is in aiding the discovery and selection of 
especially promising students. 

This Alumni pride in the Alma Mater is, indeed, re- 
sponsible for the continuance of the M.I.T. as an in- 
dividual school. In spite of inducements that were, no 
doubt, persuasive enough, the Alumni resisted the move- 
ment which would have merged the Institute with 
Harvard, and their resistance was decisive. Feeling on 
both sides ran high in those days; but none, it is be- 
lieved, would now deny that Technology has since amply 
vindicated its right to separate existence, or that sen- 
timent, in this instance, deserved to prevail. 

Meantime, Technology graduates, by hundreds, were 
entering every field of applied science, of the arts, of 
pure science. They became heads of research labora- 


tories; executives in industrial, building, transport, 
power enterprises of foremost rank: heads of important 
banking and investment institutions; professors in 
charge of departments at universities; college presi- 
dents; public servants for cities, states, and the nation. 
They permeated the new technological America then in 
the making and made their rich contributions to prac- 
tically every domain of private and public activity. For 
example: Every vessel now in the United States Navy 
was designed and built under the supervision of holders 
of Technology degrees; a dozen schools of architecture 
are headed by Technology architectural graduates: the 
president of the Society of American Etchers is a Tech- 
nology graduate — so is the president of the General 
Electric Company, and the president of General Motors; 
a Technology man helped to perfect the telephone; a 
Technology man has been one of the foremost designers 
of yachts; the honorary director of the Mount Wilson 
Observatory is a Technology man. Technology men in- 
clude the secretary of the Smithsonian Institution, the 
director of the Peabody Museum at Yale, the co-de- 
velopers of the Technicolor film process, the builders 
and designers of the Boston and Brooklyn supply bases 
(in War time), and the president of the National Safety 
Council, 

The presidents of the Goodyear Tire Company, of the 
Babson Statistical Organization, of Stone and Webster, 
of the Central Railroad of New Jersey, of the United 
Fruit Company, of the Winchester Repeating Arms 
Company, all are Technology graduates. In the fields of 
banking and investment, Technology men are presi- 
dents of the First National Bank of Boston, of the 
Equitable Trust Company, of the Guaranty Trust, of 
Hayden Stone, of the First Boston Corporation, of the 
American International Corporation, and of the Bank of 
America. A Technology man made the first nonstop 
flight to Hawaii; the procurement experts of both Army 
and Navy aviation, the (Continued on page 290 





William Barton Rogers’ love of beauty gained concrete expression in the Rogers Building. lt was he who commissioned Nefflin to execute 





this frieze 





Patrol 


FROM A PHOTOGRAPH BY W. €. WEST, 711 



























New magnetic technique for 
studying the corrosion prop- 
erties of alloys. Colloidal iron 
oxide was used in taking this 
picture showing the location of 
the magnetic components in 
an alloy steel. The black lines 
illustrate the magnetic nature 
of the grain boundaries. The 
region within the grains is 
only slightly magnetic. Photo- 
graphed by Russell C. Buehl 
and John C. G. Wulff 


Wolf's Clothing 


How We Are Learning about the Protective Skins of Metals 
By Paitie M. Morse 


ESPITE the old fable, a sheep in wolf’s clothing 
may be a quite desirable animal, combining the 
tractability of the sheep with the protection of 

the horrendous outer covering. Physicists are learning 
that the metals we use are quite similar animals: A metal 
without its skin is a most delicate creature, ' easily 
harmed, but with its thin, protective film intact, it can 
withstand the blows and acid baths of a hostile world. 

We all know that a thin film of paint or tin can keep a 
piece of iron unharmed for years, whereas it would other- 
wise rust away; we know that heat treatment can give a 
piece of steel a tough, resistant coat; we know some of 
the more obvious facts about the properties of metal sur- 
faces, but we are just beginning to learn the intricate 
whys and wherefores of these properties. We are finding 
out the why of a lubricant, for instance; learning that an 
oil molecule is a leechlike creature with a long, flexible 
tail. The molecule is not cannibalistic (it does not cling 
tightly to other oil molecules), but it does have a de- 
cided hankering for metals. Consequently the outer 
layers of a film of oil on a metal can be rubbed off easily : 
The molecules away from the metal are piled up helter- 
skelter and have no particular desire to remain to- 
gether. But the molecules next to the surface of the 
metal are all headed inward, with their jaws clamped 
tight: even the molecules a molecular distance from the 
metal are headed in, trying to get a bite. These last few 
layers, therefore, present a very different picture from 
the rest of the oil: They cling so tightly that it is often 
necessary to tear loose the first layers of the metal to 
remove the oil. A good lubricant, therefore, is one 
which has molecules with long bodies and very strong 
jaws. 


Oxygen is another very clinging substance — in fact, 


it may be the oxygen on one end of the oil molecule 
which provides the oil with jaws. Oxygen by itself has 
not a body long enough to lubricate the surface; but 
a thin layer of oxygen, two or three atoms thick, prop- 
erly laid on, is an excellent protection from corrosion. 
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The properties of this layer are shown by some experi- 
ments performed by Professor John Wulff here at 
Technology. When a piece of ordinary iron is used as a 
‘athode for a low-pressure electric discharge in argon 
gas its surface is gradually purified to a depth of about 
30 atoms. When this piece is taken from the vacuum 
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Magnetic aids to seeing. Magnetic structure in the grains of 

silicon steel. Note the difference in the regularity of the structure 

within the different grains. This structure, and even the grain 

structure, is invisible by ordinary microscopic observation. 

Photographed by Dr. W. C. Elmore of the Department of 
Physics. Magnification 70 times 












274 


tube, it looks more like silver than like iron and is ex- 
tremely resistant to corrosion. Two weeks contact with 
water and air leaves the surface still silvery. If a scratch 
is made across its face, however, corrosion immediately 
starts and the whole surface turns rusty overnight. This 
effect is at least partly due to the state of the oxygen 
layer on the surface of the iron. 

All metals in contact with air have an oxygen layer 
clinging to them. Metals which have not been vacuum 
treated have oxygen also beneath the surface, so that 
the first few atom layers of the metal are really mixtures 
of oxygen and metal. This hybrid surface seems to be 
more susceptible to corrosion than is a surface where all 
the oxygen is on the outside. Bombardment of the 
electric discharge presumably clears away the internal 
oxygen, leaving pure metal. When a piece so treated is 








Tur TecunNo.tocy REvIEw 


we intend to discuss some of the methods recently 
developed for studying surface phenomena, for as yet 
the few results obtained by these methods are not so 
interesting as the possibilities they hold for important 
discoveries in the near future. These new methods are 
essentially only different ways of looking at surfaces, 
with modern physics providing a set of new spectacles 
with which to do the looking. Each pair of spectacles 
shows us a different aspect of the material and provides 
us with different facts which we hope eventually to piece 
together into a complete picture. Through them we are 
able to see those first few layers of atoms on the metal 
layers which often save the surface, thereby saving all! 
The most obvious way to see a surface is to shine light 
on it. We have already mentioned the correlation 
between the state of the oxygen on the surface and the 
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Details of magnetic structure inside the grains of alloys. The regular structure is typical of silicon steel, the irregular, typical of permalloy. 
Photographed by Dr. W. C. Elmore. Magnification 600 times 


brought into the air, the oxygen clings tightly to the 
surface, but does not penetrate, and thus makes a 
tough skin which successfully resists corrosion. 

The difference between internal oxygen and surface 
oxygen is more clearly brought out in another series of 
experiments performed by Professor Wulff in connection 
with his search for the best material with which to coat 
large telescope mirrors. It is well known that aluminum 
films make excellent reflecting surfaces, if the aluminum 
is properly applied. When put on in the air, so that 
oxygen is trapped within the metal, the reflectivity of 
the resulting film is only 60%; when the aluminum is 
applied by evaporation in a vacuum, the resulting film 
reflects as much as 85% or 90% of the incident light and 
remains untarnished for several years. Oxygen is present 
on this latter surface, but it is solely on the surface, not 
inside. It seems that a pure oxygen layer on top of a pure 
metal protects the surface and is transparent enough to 
allow most of the light to be reflected. Only when the 
oxygen is caught inside the surface is the reflectivity di- 
minished and the resistance to corrosion reduced, 


NEW WAYS FOR SEEING METALS 
We did not set out to discuss the many current 


theories of surface phenomena or to present a bewilder- 
ing inventory of properties already measured. Instead, 





amount of light reflected. The behavior of ultraviolet 
light is especially significant because the shorter waves 
are sensitive to finer details. Some difficulty has been 
encountered until recently in ultraviolet measurements 
due to the fact that the glass prisms required to separate 
the ultraviolet from the visible light are nearly opaque 
to the ultraviolet. In the past two years, however, Profes- 
sor Stockbarger, ‘19, at Technology has developed meth- 
ods for producing large crystals of lithium fluoride suit- 
able for making prisms. Lithium fluoride is transparent 
to the ultraviolet and is as efficient as glass in separating 
out visible light. Thus, measurements can now be made 
which were hitherto impossible. Many of these measure- 
ments must be made in a vacuum, for the air itself is 
opaque to very short-wave ultraviolet light. 

It often happens, however, that metal surfaces look 
uniform by reflected light, yet are quite nonuniform in 
their other properties. Therefore to this test we add a 
magnetic one. Professor A. V. deForest,’11, has, for some 
time, been studying the magnetic irregularities in a 
metal surface, which are due to fatigue or to casting 
imperfections, by dusting magnetic powder on the sur- 
face. Recently, however, Dr. W. C, Elmore, now at 
Technology working with Professor Bitter, has enlarged 
this method to include microscopic study. He spreads 
a colloidal suspension of magnetic material over the 
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Electron diffraction pic- 

ture obtained by shooting 

electrons through a thin 

film of gold. Photo- 

graphed by Dr. G. 
Morton 





surface to be examined, places it in a magnetic field, and 
looks at it with a microscope. Details which were 
previously invisible become apparent; the boundaries of 
the metal grains show clearly; and regular structure ap- 
pears within each grain. Some of Dr. Elmore’s pictures 
are reproduced on these pages. The details are com- 
pletely invisible under ordinary microscopic observation. 

A similar magnetic method has been applied by 
Wulff and Buehl to study the relation between magnetic 
irregularities and the corrosion properties of alloy 
steels. Such steels usually consist of myriads of small 
grains cemented together by material differing some- 
what in constitution from that of the grains. The ce- 
menting material often is the weakest part of the alloy 
steel. Sometimes it corrodes away entirely, the metal 
crumbling into a pile of uncorroded grains. In some 
cases the corrosion properties of the cement seem to be 
connected with its magnetic properties. Even when an 
alloy steel has been treated so that the intergranular 
cement resists corrosion, the surface may still be subject 
to “pit corrosion.” The whole surface may be corrosion 
proof except for a few small patches which corrode rap- 
idly and eventually pit the surface badly. The pits are 
often associated with strongly magnetic patches at or 
near the surface. 

Of course it is important to learn about the actual 
structure of the surface: whether it is crystalline with a 
regular arrangement of atoms, or whether it is amor- 
phous. X-rays have been used to study the structure of 
the interior of metals, but x-rays are of no 
great help in studying surface films, for they 
penetrate beyond the layer in question. Here 
the methods of electron diffraction come to 
our aid. Eight years ago the experiments of 110 
Davisson and Germer at the Bell Telephone 
Laboratories gave a direct proof of the wave- 
like nature of the electron. They showed that 
under proper conditions these electron waves 
could be made to show interference patterns 
similar to those of x-rays. These patterns 
could be analyzed to determine the structure 
of the material which reflected them just as 
the x-ray patterns have been used since the 
classic work of the Braggs. The important 
feature for us is that the electrons do not 
penetrate deeply into the material and so can 
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of a metal can be learned and the effect of polishing on 
the breaking down of grain structure can be watched. 
Much can be discovered about the behavior of paints 
and other protective films. 

Work was begun last year at Technology under Pro- 
fessor B. E. Warren, ’24, on the study of surface struc- 
ture by electron diffraction. Some of the properties of 
linseed oil films, of great importance in the study of 
paints, were studied. Workers in England have been 
discovering interesting properties of oil films on metals, 
helping us solve the problems of lubrication. 

So far we have been talking about the mechanical and 
corrosion properties of surfaces. Other properties are also 
important: Of immediate practical interest, now that 
vacuum tubes have become a household necessity, is the 
understanding of the evaporation of electrons from a 
surface. Every metal has a skin which hinders the escape 
of the myriads of electrons within it. Some metals, such 
as caesium and potassium, have very weak skins, but we 
cannot use them for filaments because they melt before 
they can be heated sufficiently to evaporate many 
electrons. Tungsten can be raised to a high temperature, 
but it has a very tough hide. A good filament can be 
made by coating tungsten with caesium; it is, therefore, 
important to know how this can be done and when it 
will be successful. 


THE ELECTRON MICROSCOPE 


The electron microscope has been developed to help 
us answer these questions. It enables us to see directly 
the electron-emitting properties of a metal. Electrons, 
evaporated from the surface, are focussed by electric 
fields to form an image of the surface in much the same 
manner as light rays are focussed by lenses to form the 
image in an ordinary microscope. One of the simplest of 
these electron microscopes has been developed by R. P. 
Johnson here at Technology and is of immediate use in 
studying the emission properties of filaments. A straight 
filament is placed in the center of a cylindrical evacuated 
tube. A radial electric field (Continued on page 312) 
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be made to tell us the structure of the surface Two pictures, by electron emission, of a polished tungsten filament partially 
rather than that of the interior. The analysis covered by caesium, taken from two different directions. The filament consists 


of the resulting pattern is somewhat more 


of one large crystal, shown by the arrow, and several smaller ones with slightly 
shifted axes. The aves shown are for the large crystal. The bright patches are 


difficult to make, but in the hands of an ex- he ae pny a a 

a ae » leasned The ol oe in the where caesium covers the surface, allowing large emission. e symmetry of 
pert much can be learned. The change in the the patches, corresponding to the crystal symmetry, is shown. Pictures made 
surface structure due to the heat treatment by R. P. Johnson and W. Shockley of the Institute’s Department of Physics 











Style vs. Safety 


Safer Automobiles Can Be Built! 


By Dean A. FALEs 


EATHS resulting from motor-car accidents in 
this country last year reached an all-time high, 
with 36,400 persons killed. This is at the rate of 

100 deaths a day for every day in the year but one. This 
total is twice as high as that in 1923. Such figures de- 
mand action; they prompt many questions. Especially, 
of course, they point the query whether a safer auto- 
mobile can be built. Indeed, that question is forced to 
the front and it calls for an honest answer. This honest 
answer is: “Yes, certainly; a safer automobile can be 
built.” 

Some may doubt this— so many so-called safety 
features have been added in recent models. However, 
safety has not been the only consideration in their design 
and construction; style has been largely influential. 
New styles appeal to the eye; they promise increased 
comfort; they provide more power, greater smoothness 
and flexibility in operation, greater speed in “going 
places.”” Cars are air conditioned and streamlined in ac- 
cordance with current slogans; they flatter the pride of 
luxury by their exclusiveness and distinction; they are 
in the mode — while the mode lasts; but they are not so 
safe as they could be and should be. 

To account for this dominance of style, with the 
dangers it involves, we do not need to go to the engi- 
neers and the manufacturers. We need look only as far 
as the advertising counselors and pictorial artists, whose 
business it is to invent sales arguments, talking points, 
buyer appeal. Sound engineering, based upon safety 
requirements first of all, would have given us other 
styles — styles which in human terms would be more 
worth while because they would be safer. 

Safety involves, first of all, the car itself; secondly, 
it involves the relation between the car and the driver. 
Any vehicle in good condition can be considered safe 
if handled by a driver who knows its capabilities and 
limitations and who drives accordingly. Many of the new 
cars hide their limitations from the driver, however, 
because they are so much faster and smoother to handle 
that the driver is deceived as to his speed, and both he 
and the car are unable to cope with an emergency when 
it comes. Several years ago a manufacturer produced a 
new model which was more powerful and much smoother 
than the previous model. The accident rate immediately 
trebled. It is true, also, of another make, that because 
it is this year so much faster and smoother than former 
models, its accident rate is growing in an alarming 
manner. In both cases the cars were structurally safe, 
but the drivers were operating the new cars at speeds 
far in excess of those possible in the old models and were 
getting into difficulties as a result. 

Reserve power to be called upon intelligently and 
properly when needed is a safety factor; it enables quick 
passing and quick acceleration and gives the driver 


better control. Yet reserve power is also a menace, be- 
cause it encourages driving at unsafe speeds. To prevent 
excessive speeds, it has been proposed to put governors 
on cars, holding them down to a maximum of 50 miles 
an hour. That plan is dangerous; a man trying to pass 
an unwilling driver would be unable to make the re- 
quired speed; the two drivers would find themselves 
traveling side by side watching each other instead of the 
traffic. One idea of merit is to build a switch into the 
speedometer, which can be set to sound a buzzer at any 
predetermined speed. This sound would warn the driver, 
but would not interfere with his control; he could 
increase speed as he can now if necessary, but would 
know what he was about. If governors are to be adopted 
at all, it would be well to fix the limit for each car at its 
safe maximum speed. Some older cars become unman- 
ageable at 50 miles an hour, whereas a few of the new 
cars can almost double that speed with comparative 
safety. 

Power plants have been developed to a point that 
enables speeds far in excess of the road-holding, steer- 
ing, and braking of the cars in which they are in- 
stalled. Some coupés and runabouts can reach speeds at 
which they become directionally unstable and tend to 
wander on the road; the slightest bump or cross wind 
can throw them out of control. No car can be driven 
safely at high speeds in gusty cross winds. 

Safety in the foregoing examples depends in part 
upon the relationship between the car and the driver. 
Let us turn now to danger spots that are strictly due 
to car construction or design. Exhaust systems must be 
made more rugged and must be better protected. Crank- 
case ventilator fumes must be disposed of in such a 
way that they cannot enter the body of the car. The 
marine practice of drawing crank-case fumes into the 
intake and providing exhaust systems that last for long 
periods without leaking could well be copied in motor 
vehicles. Higher ground clearance would eliminate much 
damage to exhaust systems. 

The weight distribution that has been adopted for 
easy riding often makes road holding faulty, steering 
sluggish, braking erratic, and traction poor. This danger- 
ous condition should be conquered by better weight 
distribution, even with the sacrifice of some comfort. 
Demand for comfort, again, has resulted in putting too 
much emphasis upon low-pressure tires and too little 
on the spring suspensions. When rounding corners, low- 
pressure permits the camber to change dangerously, 
and, on the driving wheels, the driving radius changes 
to a large degree on bumpy roads. With tires, the 
controlling thought should be to give them the best 
possible road-holding and tractive qualities; spring 
suspension should be depended upon for riding com- 
fort. Tires have been developed to high standards, 
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SEVEN Mies Per Howr! 
Barney Oldfield stops a squeak 
in Frenchman Archille Phili- 
on’s handsome, streamlined 
steam car — one of the progen- 
itors of the modern automobile 


but unless they are properly inflated and are replaced 
when worn, they offer one of the greatest hazards to 
safe driving. Caster, camber, and toe-in of the front 
wheels must be controlled under all conditions, and 
although many mechanical layouts are such as to do 
their full part in maintaining control, if tires, because of 
low pressure or faulty inflation, fold under on corners, 
they counteract the good of the mechanical layout. The 
use of accurate tire gauges should be made compulsory. 

Demand for ease of operation has resulted in sluggish 
steering ratios. With present ratios it is impossible to 
correct a quick skid, and the driver has no “feel” of his 
car. These ratios make control in deep sand, snow, or 
mud difficult; the front wheels cannot be turned quickly 
enough to keep the car headed in the desired direction. 
If the thought of safety had been uppermost, such ratios 
would not have been adopted. 

Tests have shown that carbon monoxide in harmful 
quantities has been present in some of the older cars. 
In cars with vacuum ventilating systems which draw 
dust and fumes into the bodies, danger from this cause 
may be expected to increase. Pressure ventilating sys- 
tems can be developed, which, besides eliminating this 
hazard from poisonous gases, could serve as heating and 
windshield-defrosting systems. Ample heat is available, 
because, for every horsepower used to propel the car, 
about twice as much power is wasted. 

Braking systems have been improved, but by no 
means enough. For example, with the car weight for- 
ward, high-speed braking is in some cases only 60°% as 
effective as on cars which have power plants placed back 
of the front axle. In general, braking should be so dis- 
tributed as to apply most effectively at the point to 
which the weight of the car is shifted. To develop brak- 
ing systems which will so operate would doubtless be 
expensive, but such development is practicable. The 
added safety would justify the cost. 

Low ground clearances and long overhanging rear 
structures cause many vulnerable parts of the vehicle 
to be damaged on rough roads and on ramps. Higher 
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ground clearances would not only prevent damage to 
exhaust systems, steering mechanisms, power plants, 
and so on, but could also contribute to easy riding by 
allowing the springs greater movement. 

We may now return to a consideration of those ele- 
ments in present car styles which indirectly reduce safety 
by adversely affecting the drivers of the cars. If the 
driver is to handle the present high-speed car properly 
it is plain that he must, at all times, be alert. Fatigue 
destroys alertness, and the present styles are creating 
additional causes of fatigue. An investigation of all 
such causes made by properly qualified experts would 
lead to recommendations that might be used as stand- 
ards of safety. Such an investigation should cover: 
driving-seat positions, adjustments, and cushions; con- 
trol positions, adjustments, and effort required to 
operate; minimum areas of vision (front, sides, and rear), 
windshield wipers and mirrors; ventilation, windshield 
defrosting, and heating; allowable amount of noise and 
vibration, and so on. 

The present trend in low bodies is largely style. In 
European racing cars, which are driven at 200 miles an 
hour on existing roads, the drivers reconcile themselves 
to the handicap of greatly increased frontal area so 
that they may sit erect and high enough to secure the 
proper driving vision. Driving seats should place the 
driver in a comfortable, alert position. The controls 
should be conveniently and naturally placed. The driver 
should be able to see out under all conditions; his eyes 
should be protected from reflections and glare; his sur- 
roundings should be properly ventilated and heated. 
No annoying vibrations should be tolerated. The new- 
style bodies have great rigidity but in many cases their 
construction causes drumming which in time wears 
upon the riders and tends to deaden the mental alert- 
ness of the driver. That which in a short ride may be 
only a minor annoyance often becomes a major hazard 
on a long trip. Driving seats, besides holding the driver 
in an alert position, should have comfortable upholstery 
and should be adjustable fore (Continued on page 302) 
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To New Achievements 


William B. Rogers, James M. Beebe, E. S. Tobey, S. H. 
Gookin, E. B. Bigelow, M. D. Ross, J. D. Philbrick, F. H. 
Storer, J. D. Runkle, C. H. Dalton, J. B. Francis, I. C. 
Hoadley, M. P. Wilder, C. L. Flint, Thomas Rice, John 
Chase, J. P. Robinson, F. W. Lineoln, Jr., Thomas 
Aspinwall, J. A. Dupee, E. C. Cabot, their associates and 
successors, are hereby made a body corporate, by the name 
of the Massachusetts Institute of Technology, for the purpose 
of instituting and maintaining a society of arts, a museum 
of arts, and a school of industrial science, and aiding gener- 
ally, by suitable means, the advancement, development, and 
practical application of science in connection with arts, 
agriculture, manufactures, and commerce; with all the 
powers and privileges, and subject to all the duties, restric- 
tions, and liabilities, set forth in the sixty-eighth chapter of 
the General Statutes. . . . 


\ 71TH this farsighted, comprehensive statement 
of purpose began the “‘Act to Incorporate the 
M.I.T.” dated April 10, 1861. The Review, in 
celebrating in this issue the diamond anniversary of the 
approval of this act, reviews the growth and accom- 
plishments of Technology and extrapolates its curve 
of progress into the immediate future. 

What promise this future holds! As we contemplate 
the resourcefulness, energy, and spirit which pervade 
the Institute community today we cannot fail to con- 
clude that it is being led, under the direction of its 
honored President and Vice-President, “‘to opportuni- 
ties, to achievements, to new traditions, far greater, far 
richer, far more full of promise than even those we today 
so proudly and gratefully commemorate.” * 


Alumni Festival 


EELING that this anniversary year calls for a mem- 

orable and whole-hearted demonstration of Tech- 
nology spirit, the Alumni plan, for their annual Alumni 
Day, a special program of jubilation and festivity on 
June 8. If the immediate and favorable response to the 
reunion questionnaire which accompanied President 
Compton’s recent letter to Alumni is any indication, 
Alumni Day, 1936, will be notable in the annals of 
Technology fellowship. Already over 1,000 have ex- 
pressed their intention to be present. 


Recognition 


HE Lamme Medal, presented annually for the past 
six years by the American Institute of Electrical En- 
gineers for meritorious achievement in the development 
of electrical apparatus or machinery, will be awarded 
this year to Dr. Vannevar Bush, ’16, Vice-President of 


*The concluding words of the tender and inspiring farewell to 
Rogers Building delivered by the late James P. Munroe, ’82, 20 years 
ago when the Institute moved to Cambridge. 


the Institute and Dean of the School of Engineering. 
Dr. Bush will receive the medal, which has been given 
him for his development of methods and devices for 
application of mathematical analysis to the problems of 
electrical engineering, at the annual summer convention 
of the organization in Pasadena, Calif., in June. 

The medal, one of the highest honors in electrical 
engineering, was presented last year to a distinguished 
Technology graduate, Henry Ellis Warren, ’94, Presi- 
dent of the Warren Telechron Company of Ashland, 
Mass. 

The fund for the award was established by a bequest 
of the late Benjamin G. Lamme, Chief Engineer of the 
Westinghouse Electric and Manufacturing Company. 


Foiling Jupe Pluvius 


PIN-HOLE in an umbrella is a cocklebur to the 
temper on a rainy day. Equally nettling to building 
owners are rivulets of water which trickle through 
crevices at mortar joints in masonry walls. Such separa- 
tion of brick and mortar construction causes damp, un- 
healthful conditions and great property damage. 
Professor Walter C. Voss, ’32, of the Department of 
Building Construction at Technology is engaged in a 
study of why water penetrates brick walls and how leak- 
less masonry walls may be built. From a review of facts 
determined by previous investigators it is concluded 
that leaky walls are due to one or more of three causes. 
These include the properties of the masonry unit and of 
the mortar separately and of the two as an assemblage; 
the detail charac- 
ter of the wall and 
auxiliary construc- 
tion; and the qual- 
ity of workman- 
ship. The first of 
these factors is be- 
ing studied by Pro- 
fessor Voss from 
many angles. Im- 
portant properties 
of brick, such as 
modulus of rup- 
ture, compressive 
strength, absorp- 
tion, and coefficient 
of saturation (a 
measure, perhaps, 
of vitrification, and 
of the degree of in- 
tercommunication 
of the capillaries in 
the brick), are be- 
ing investigated. 
Similarly, many 





Compass Analyzer (described in 
adjacent article) showing the Helm- 
holtz coils and the pedestal on which 
the compass is fixed for testing. A 
project of Technology’s Instruments 


Laboratory 
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The Absorptometer, an instrument developed by Professor 
Walter C. Voss,’32, of the Department of Civil and Sanitary En- 
gineering, for studies of the physical structure of common clay 
bricks, including their capillary characteristics, by measurement 
of water-absorptive properties. The instrument is a combination 
of balance, clock, and immersion tank, which gives a continuous 
record of the changing weight of an immersed brick, thus measur- 
ing the amount and rate of absorption 


variables of mortars are being examined. Another group 
of variables, those associated with brick and mortar 
combinations, as in walls, are known to affect the degree 
of permeability. Among these the phenomenon of bond 
is particularly important. Many investigators hold that 
water does not pass through porous brick or through the 
mortar (where these are of good grade) but seeps be- 
tween the two, due to a break in bond or the interlocking 
tie between brick and mortar, at the plane determined 
by the edge of the brick and the adjacent mortar. 

From recent research in Technology laboratories 
certain facts about this bond have been determined. It 
is extremely important for effective bond that brick and 
mortar, when first set, shall be in intimate contact. Such 
contact is necessary to allow the formation of a “bond 
layer,” a thin section about two-thousandths of an inch 
in thickness which is formed at the top and bottom of 
each mortar joint. This layer is a very small fraction of 
the total thickness of the common masonry joint which 
is about one-quarter of an inch in thickness. The ultra- 
violet microscope, the petrographic microscope, and 
microchemical tests, have been used to study this 
bond layer, but the compounds which form it have 
not yet been identified. It is possible that x-ray examina- 
tion will yield this information. Bond may be due to the 
interlocking of newly created lattice structures, the 
phenomenon of absorption, or to chemical reconstitution 
of both brick and mortar at the interface. 


The best practical results in constructing leakless 
brick walls have been obtained when bricks are used 
which absorb water at a low but continuous rate after 
the first contact with the mortar and which absorb from 
five to ten per cent of their own weight in two days of 
complete immersion in water. This allows the mortar to 
build up a bond layer at the brick line which assures no 
separation at this point. Lime is required to supply the 
materials necessary for this action, and the best mortar 
for most general uses, with a good brick, is one com- 
posed of one part of Portland cement, one part of lime 
(putty preferably), and from five to six parts of sand, all 
by volume. This mortar, as determined by microscopic 
examination of joints, by tests of bond strength, and 
by use in actual construction by builders, has shown 
excellent results. 


Managers 


HE Institute was host to members of the New Eng- 
land group of the Educational Buyers Association, 
composed of business managers and purchasing agents 
of colleges and universities in this district, who met 
informally at Walker Memorial on February 28. 
Under the direction of Horace S. Ford, Treasurer, 
and Delbert L. Rhind, Bursar of Technology, the group 
made a short tour of inspection of scientific and engi- 
neering developments being carried on at the Institute. 
During the afternoon an informal business meeting and 
discussion was held for the consideration of business and 
purchasing problems as applied to educational institu- 
tions. Twenty-two colleges were represented. 


Laboratory of Instruments 


NSTRUMENTS play an essential réle in modern 
science and engineering. The lives of passengers on 
board an air transport depend upon the operation of 
complex indicating equipment, and in everyday life liv- 
ing conditions are improved by instruments for auto- 
matic control. In research, important forward steps 
are often assured when a new instrument becomes avail- 
able. Since the same general design and test procedure 
can be applied to a wide range of problems, a laboratory 
devoted especially to the instruments used in mechani- 
cal engineering, aeronautics, and meteorology has been 
developed at Technology under the direction of Professor 
Charles S. Draper, ’26. 

Since the response of an indicator to rapid changes 
in an actuating force is often as important as accurate 
static calibration, the work on each type of instrument 
includes a study of dynamic characteristics. Fortu- 
nately, any usable indicating mechanism must be a 
system with one degree of freedom; that is, there must 
be a single position of the index for each value of the 
actuating force. This means that the well developed 
theory of one-dimensional systems can be used to ad- 
vantage in examining the dynamic behavior of an in- 
strument. This theory makes it possible to predict the 
performance of an instrument in terms of certain co- 
efficients which depend upon details of construction. 
All the necessary information can usually be obtained 
from a few simple experiments carried out with the 
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proper apparatus. The procedure for a given instrument 
involves three steps: first, the dynamic coefficients are 
measured; second, the agreement of theory with experi- 
ment is checked in the laboratory; third, these data are 
used to make performance predictions under working 
conditions. An examination of the experimental results 
with the aid of the theoretical analysis will show 
whether or not the instrument can be improved for use 
under given conditions and indicates required modifi- 
cations in construction. 

Instrument work at M.I.T. has already produced 
several new indicators for internal-combustion engines. 
A new type of pressure indicator is in successful opera- 
tion not only at Technology but also in several outside 
laboratories. An electrical indicator for pressure waves 
within the cylinder of an engine makes it possible to 
study quantitatively the processes which accompany 
detonation in the gasoline engine. In this instrument 
a coil is moved in a magnetic field by the pressure 
changes in the cylinder. The voltage from this coil is 
recorded photographically by means of a vacuum tube 
amplifier and a specially designed oscillograph. This 
research indicates that the characteristic sound of de- 
tonation is due to a system of standing waves within 
the cylinder for which the frequency may be calculated 
by means of the ordinary theory of sound. A modifica- 
tion of the pressure-wave indicator has been developed 
by Professor Edward S. Taylor, ’24, into an instrument 
called the “‘ M.1.T. Knockmeter” which is in use for meas- 
urement of the knocking characteristics of fuels. The 
special oscillograph has been adapted to a number of 
problems besides that of detonation, and an improved 
form of the instrument is at present used in a project to 
measure vibration of aircraft engines. 

A continuation of the detonation project is now in 
progress with the coéperation of Professor Philip M. 
Morse of the Physics Department. With improved in- 
struments and an extension of the theory, it is hoped to 
measure the shape and intensity of the initial disturb- 
ance which sets up pressure waves during knocking. 

In the field of meteorology, equipment has been con- 
structed for studying the response of recording ther- 
mometers and hygrometers to changing conditions. The 





Students in the School of Architecture, who are designing an 
actual house to be built in Wellesley, Mass., learn some of the 
fine points of framing from a master carpenter 
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test apparatus is, in both cases, arranged so that steady 
conditions of temperature, humidity, and velocity may 
be set up in each of two closed systems containing air. 
By shifting a control handle it is possible suddenly to 
change the temperature or humidity to which the instru- 
ment under test is subjected, while keeping all other 
variables constant. In this manner, a practically instan- 
taneous change is produced in the quantity to be meas- 
ured. 

Several new types of test apparatus are used in the 
laboratory for studying aircraft instruments. An ar- 
rangement for subjecting instruments to mechanical 
oscillations of known frequency and amplitude along 
any arbitrary direction is used for finding the effect 
of vibration on the mechanism. A closed chamber in 
which the pressure may be varied in an arbitrary man- 
ner makes it possible to determine the dynamic charac- 
teristics of pressure-operated instruments such as the 
altimeter, rate-of-climb meter, or the air-speed meter. 

An extension of previous theoretical work on the 
aircraft magnetic compass has suggested a simplified 
view as to the cause of the troublesome “northerly turn- 
ing error”’ and indicates a possible procedure for improv- 
ing the compass as a flying instrument. In order to 
facilitate experimental work on the compass, a compass 
analyzer has been constructed with which the essential 
compass characteristics may be studied in the labora- 
tory. The analyzer consists of two Helmholtz coils, one 
fixed and the other free to rotate or oscillate with a 
controllable amplitude and frequency. The earth’s field 
is “bucked out” by means of the fixed coil so that the 
behavior of a compass card may be examined in a field- 
free space or under the influence of a field from the mov- 
able coil whose magnitude and motion are arbitrary. 
The compass itself is mounted on a platform which may 
be used in combination with the movable field to find the 
effect of damping liquid on compass indications. It is 
hoped that the investigations now in progress will 
produce material improvements in the magnetic com- 
pass for aircraft use. 


With the Preparatory Schools 


O hear the respective headmasters of Exeter and 

Andover, Lewis Perry and Claude M. Fuess, 125 
mémbers of the Alumni Council and Faculty Club and 
their guests attended the Council’s 185th Meeting in 
Walker Memorial on February 24. Because of the im- 
portance of the speaking program all regular Council 
business was suspended until the March meeting. 

In addition to Drs. Perry and Fuess, the guests of the 
evening included the heads or other executives of 16 
New England preparatory schools who send students to 
the Institute — L. R. Thomas of Moses Brown, Charles 
C. Monie of St. Paul’s, S. B. Southworth of Thayer, 
Franklin T. Kurt of Chauncey Hall, A. C. Ewen of 
Dean, C. H. Sampson of Huntington, C. M. Underwood 
of Manter Hall, W. H. Lillard Jr. of Tabor, C. P. 
Quimby of Cushing, C. E. Amstutz of Sanborn, Lyn- 
wood Chase of the Country Day, J. E. Coons of Tilton, 
T. R. Morse of Belmont Hill, R. T. Twitchell of Browne 
and Nichols, E. W. Eames of Governor Dummer, and 
H. F. Cade, Jr., ’28, of Berkeley. 
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President Moreland, on behalf of the Council, and 
President George R. Harrison of the Faculty Club, on 
behalf of that body, briefly and felicitously welcomed 
the guests of the evening, following which Dr. Perry 
was introduced. 

He emphasized the cordial relations existing between 
Exeter and Technology, as exemplified by prizes in 
science established at Exeter by Dr. Compton, by the 
acceptance of students at the Institute with “‘advanced 
standing,” and by the pleasure he had found in the 
reasonableness of the Institute’s attitude with respect 
to incoming freshmen as exemplified by contacts his 
school had had with Dr. James L. Tryon, the Director 
of Admissions. 

In some detail he explained the efforts being made at 
Exeter under the Harkness Plan to decrease the size of 
classes, to reduce classroom formality, and to make it 
possible that a more vital and closer relationship exist 
between instructor and student. Recent Exeter men 
have done better in college than their predecessors, and 
the number of failures at Exeter itself has been reduced 
from 23 per cent to less than five per cent. 

Dr. Perry, after studying English preparatory 
schools, felt that American schools could do more to 
stimulate interest in science among their students, and 
in creating a public spirit in this country. He believed 
that preparatory schools must preserve a spirit of 
democracy, and that our present national situation 
emphasizes that we are confronted by a race between 
chaos and education. 

As the second and final formal speaker, Dr. Fuess 
also paid tribute to Dr. Tryon and deprecated (as had 
Dr. Perry) his own knowledge of science. Nevertheless 
he, too, had an interest in science and so did Andover 
which had produced several notable scientists such as 
S. F. B. Morse and H. A. Rowland. But for some reason 
the preparatory schools did not seem to be fertile train- 
ing grounds for the prominent scientists. 

Genius, he felt, demands a type of freedom that the 
preparatory school in the past has not always provided, 
although greater and greater attention is now being paid 
to developing the exceptional student. The trend at 
Andover is to adapt its system to the needs, abilities and 
gifts of individual students. Great efforts are also being 
made at Andover to promote mutually friendly rela- 
tionships between teachers and pupils, accepting the 
definition that education is the transmission of life from 
the living, through the living, to the living. 

At President Moreland’s request, Dr. Tryon keynoted 
the ensuing discussion in which some score of those 
present took part, by describing the new attitudes of 
the Institute toward admissions: the upper fifth plan, 
the policy of stabilization of enrollment with its cor- 
responding emphasis on accepting a selective group of 
freshmen not exceeding 600 in number, the increase in 
freshman scholarship funds, and the endeavor to help 
upper classmen by scholarship aid and through the 
facilities of the Technology Loan Fund. In concluding 
the meeting, Dr. Bush commented upon the similarity 
of the problems facing preparatory schools and institu- 
tions like Technology, and expressed the hope that the 
Institute might be able to direct more of its graduates 
into the field of preparatory school teaching. 
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A NEEDLE TELEGRAPH 
INSTRUMENT 





This needle telegraph instrument, a type which antedates the 
Morse system, was recently presented to the Institute by James 
P. Ramsay of Lowell. Mr. Ramsay, born in Scotland in 1861, 
came to America in 1880. Before coming to America he worked 
in telegraph offices, learning to operate the needle telegraph at the 
early age of 10. In 1877 when 16 years old he was hired by the 
Lancashire and Yorkshire Railway as a tower signalman. “I 
think and have not been disputed,” writes Mr. Ramsay, “that I 
was the youngest person ever in charge of a signal tower in Great 
Britain.” 

In his second year after having arrived in the United States, 
Mr. Ramsay was hired by the Boston and Lowell Railroad to 
open up their new switch and signal tower at Lowell, Mass. 
This tower, with 61 levers, was probably the first in New Eng- 
land. Subsequently he became distinguished as a pioneer proba- 
tion officer. 

While on a return trip to England he picked up two of the 
old needle instruments from a junk pile at York. One was sold 
to Henry Ford and is now at Dearborn; the second, through Mr. 
Ramsay’s generosity, is now at the Institute. 

In this instrument the magnetic needle is pivoted in the center 
of a wire coil to actuate the pointer in front of the dial. Deflection 
to right or left signifies given letters. These deflections are pro- 
duced by sending over the wire pulsations of one polarity or 
alternations of both as required by the letter to be transmitted. 

The needle telegraph was invented in 1836 by the English- 
man, Sir W. F. Cooke. Sir Charles Wheatstone aided him, and 

for years a controversy raged over the proper allocation of credit 
for the invention. The needle type was extensively used in Eng- 
land before the Morse instrument supplanted it 
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The Bucentaur, designed by Ralph Adams Cram, which carried 
the Institute’s charter and seal across the Charles in 1916. As 
The Review for July, 1916, reported: “Some lingered by Rogers 
Building to see the first act of the pageant, the procession that 
was to cross in the Bucentaur. The old steps were alive with the 





color and dignity of pageantry. Undergraduates in « ° 
halberdiers, Venetian sailors, the vice-marshal, C. Howard 
Walker [°99], looking more like a Venetian doge than most 
modern men can, scattered groups of the Faculty in gowns and 
colored hoods. Presently in the early twilight the procession 
formed: the vice-marshal in crimson velvet with doge’s cap: 
James P. Munroe, Secretary of the Corporation, bearing in its 
small golden casket the seal of the Institute; his guards, Pro- 
fessor R. G. Hudson {°07| and Lester Gardner [°98), in scarlet; 
the great gilded and ornamented chest, swung on the shoulders of 
four bearers in the colors of Tech, loaded with the charter and 
archives of the Institute; the halberdiers and sailors in red and 
gray, and finally the long black-clad procession of Faculty and 
Corporation, 80 strong. They marched, solemnly, without music, 
to the float of the Union Boat Club where the Bucentaur waited. 

“The Bucentaur was modeled after the state barge of the 
same name in which, during the great years of the Venetian 
Republic, the doges yearly wedded the Adriatic. Long and broad, 
with high square bulwarks, pure white, save for the long frieze on 
either side amidships where on a background of red there ran a 
riotous bas-relief of nymphs and fauns. Below, nearer the water- 
line, was set a long line of gleaming mermaids in high relief, 
with Tritons at the prow above the ram. Above the prow was a 
great seated figure in white, a strong woman with a lifted torch, 
Mother Technology, enlightening the World. At the stern the 
barge bore a high red canopy like a poop, above which floated 
the flag of the Institute. The bulwarks were lined with the parti- 
colored banners of the classes. 

“The great chest was deposited on the deck, still guarded, the 
oarsmen sat at the long sweeps below, the Faculty and corpora- 
tion massed on the afterdeck. High Admiral Henry Morss, cos- 
tumed like Columbus, gave the word to cast off, the student orches- 
tra sounded the opening bars of Grieg’s ‘Land Discovery’ and 
to the salute of bombs and rockets, the Bucentaur moved slowly 
out across the Basin, the long sweeps plying in perfect unison, 
to where the searchlights of the pageant were waiting to pick the 
flotilla out in the gathering darkness. This was the first act of the 
pageant, the convoying of charter and seal. 

“In the meantime the ten-thousand spectators were slowly 
filling the two long low stands that rested against the sides of the 
great court, cool and gray in the early evening. Before the main 
colonnade in the center stood the governor’s throne, an old chair 
of state, under a tall crimson canopy bearing the Indian seal of 
Massachusetts. In the center of the stands on either side rose 
two smaller replicas for the mayors of Boston and of Cam- 
bridge. In the stand on the eastern side of the open end of the 
court the 500 chorus singers were in place . . .” 
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Mechanical Engineering 


S sixth in the series now appearing in its pages The 

Review presents an abstract of the report of the 

Corporation Visiting Committee on the Department of 
Mechanical Engineering. 


DEPARTMENT OF MECHANICAL ENGINEERING 


The Committee spent some time in discussion of vari- 
ous phases of the Department work, after which the 
various laboratories were visited. Some of these were 
familiar scenes; others were to us entirely new and were 
illustrative of the continual progress that is being made 
in this, as in other departments of the Institute. 

Preparatory to a second visit, the Committee exam- 
ined present conditions in more detail and obtained 
the following notes: Expansion of facilities for research, 
involving space, apparatus, and funds, must be con- 
sidered secondary to the development of outstanding 
men to inspire and direct such research. From time to 
time necessary facilities become obvious and can be 
improvised or made the subject of a special appeal to 
an interested industry. Recently we have added Pro- 
fessor deForest to develop a laboratory for the study 
of the dynamic strength of machine elements, to ex- 
plore the unknown field between the known static 
strength of materials, fatigue and shock resistance, and 
the machine designer’s calculations of the maximum 
stress in the part. A generous donor has provided funds 
for the initial equipment of the new laboratory. 

The second important addition to the Faculty is 
Professor Keenan, ’22 (from Stevens Institute), an 
expert in steam-turbine design and thermodynamics. 
Professor Keenan is the author of the present steam 
tables and will be engaged with Dr. Keyes of the 
Chemistry Department in the computation of new 
standard steam tables to give effect to recent research 
at high pressures. Professor Keenan is inaugurating 
research on flow of steam through nozzles. No further 
facilities are required, for the moment. 

Professor Wilkes, ’11, and his Heat Laboratory have 
been transferred from the Physics Department. It is too 
soon to suggest what changes, if any, will be required in 
his equipment. Eventually it would be advantageous 
to locate this laboratory with the rest of the Department, 
but at present no space is available. For air conditioning 
and refrigeration work, we are fairly well equipped both 
as to personnel and facilities, but the laboratory is 
housed in a temporary building. For steam engineering, 
the laboratory facilities seem to be adequate, but we need 
a special turbine in which rotor, nozzles, and so on, can 
be changed and the effects investigated experimentally. 

The Testing Materials Laboratory is in good shape 
for undergraduate instruction and, with Professor 
deForest’s (’11) new laboratory for graduate work, we 
are complete on the metal side. For concrete, there is 
much to be desired and a study is being made in co- 
operation with the civil engineers as to what is needed 
for advanced work. The Textile Laboratories are pro- 
ductive of valuable research results and offer excellent 
opportunities for graduate students. The Automotive 
Laboratory (for internal-combustion engines) is out- 
standing in this country and is (Continued on page 284) 
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THE NATIONS 





E telephone directory is the nation’s 
| ern list. Millions of people refer to 
it daily—in homes and offices and in pub- 
lic pay stations. It is the busiest book—it 
plays a part in countless activities. 

For the names in the telephone book are 
more than names. They are friendships and 
homes and families. They are bridge parties 
and golf games— business successes— buyers 


and sellers of wheat or pins or skyscrapers. 





More than 12,000,000 names are listed in 
the directories of the operating companies 
of the Bell System. You can go straight to 
any one of these millions of people—easily, 


quickly and economically—by telephone. 





The classified directory is an important feature of your tele- 
phone book. It is a handy, reliable buying guide 
—a quick, easy way to find “‘Where To Buy It.” 


BELL TELEPHONE SYSTEM 
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well staffed. For automotive vehicles, we are not so well 
equipped for experimental and research work. We have 
cut-away chassis of several makes for study by classes 
in design and have a test car for road testing. However, 
testing on the public roads is unsatisfactory and danger- 
ous and can be done only under careful restrictions. The 
need is for a chassis dynamometer on which the drive of 
the rear wheels may be measured and the vibration 
characteristics of the front wheels and suspension 
studied at various speeds. Ultimately, a building or 
some generous space is needed in which automobiles and 
parts may be displayed for historical comparison to 
give background to students of design. 

The Machine Tool Laboratory is well equipped but 
should evolve slowly from a place in which to teach the 
elements of the machinist’s art (shop course) to a 
laboratory for the study of metal cutting, tools, pre- 
cision methods of manufacture, and so on. Other schools 
have been cutting down the time spent in the machine 
shop; our hope, however, is to hold to a generous allot- 
ment of time but to alter the content of the course. The 
Mechanical Processes Shops are being thoroughly over- 
hauled: The pattern-making work has been dropped and 
its elements merged with foundry; the foundry course is 
being changed to a course in foundry practice with em- 
phasis on control of quality of casting. The Department 
of Mining and Metallurgy is codperating in modernizing 
the equipment. The forging shop course has had the 
blacksmith work curtailed in the interest of power 
forging, arc and gas welding, and other processes of 





In the days of brawn and mustachios. Technology tug-of-war 
team in 1887 with the steins they won. Who can identify the 
stalwarts? 


Tue TEcHNOLOoGY REVIEW 


metal working. We are in need of die casting, extrusion, 
pressing, stamping, and other types of equipment, to 
illustrate metal working processes used generally in 
manufacturing. 

We must recognize the fact that constant changes 
occur in the range of problems which confront the en- 
gineer in his daily practice and that, while the underly- 
ing principles remain, there must be developments and 
expansions in the scope of the curriculum of the course 
in accordance with professional requirements. That 
which was adequate when some of us were under- 
graduates no longer will suffice. We cannot be satisfied 
that the Institute’s course in mechanical engineering 
should fail to provide facilities for the most advanced 
student, as well as properly to prepare the average 
undergraduate to meet successfully the requirements of 
his later engineering work. 

Considering first, as we think should be the case, the 
problem of the undergraduate and how best to employ 
his time during his four years’ course, we find there is 
pressure to crowd into the time available additional 
instruction in: (1) Electrical Engineering. It can be 
shown that the mechanical engineer’s ability to coper- 
ate with electrical engineers in certain problems of 
machinery design and application might be improved. 
(2) Business. Many of our engineering graduates be- 
come junior executives early in their careers and prac- 
tically all are concerned at some time with cost account- 
ing, patents, contracts, sales, and so on. (3) Science. 
In comparison with some European universities, our 
mechanical engineers are not so thoroughly grounded in 
applied mathematics and theoretical mechanics, and an 
additional year in these subjects would furnish a better 
foundation for advanced work: 

It appears to the Committee that additional time for 
electrical engineering would be advantageous but such 
time cannot be found in a four-year curriculum without 
sacrifice of important work in other subjects. Similar re- 
marks apply to business and science. However, it is now 
possible for a student in his fourth year to elect one such 
subject. For those especially interested in advanced 
work or in broader training, a fifth year of study is 
recommended. 

In the second and third years, the course has been 
recently rearranged to provide for instruction in the 
basic metal-working processes of manufacturing (ma- 
chining, forging, welding, foundry, and so on) correlated 
with the courses in strength of materials, metals, and 
machine design. The time devoted to these courses 
serves to balance the intellectual pressure of more ana- 
lytical subjects and has a wholesome effect. However, 
for those students who are able to obtain a satisfactory 
understanding of these basic processes through summer 
employment or attendance at summer school here or 
elsewhere, it is recommended that full credit be given 
and the student be excused from the equivalent process 
course. 

The Committee, in this connection, is interested to 
note the recent Faculty authorization of Course II-A, 
in coéperation with the General Electric Company. 
In this course, students after the completion of two years 
at the Institute, including elementary work in machine 
shop and foundry practice, will (Continued on page 286) 





APRIL, 1936 


| 


= Doi C—— 904 — 4 (—— 0 44 —— 1 ——) 4 (_—— 9 —— 1 4 (—— 0 (—__ (0) (—_ Ht (—_ 


— > 044 <—__—} 44 (—__ ) 4 (—__ ) 4 (—__ 


; 
{ 
: 
| 
: 
i 
; 
| 
z 
| 
; 
| 
: 
| 
: 
d 
: 
| 
: 


iL, SS 





—the rey 
to better living! 


Chemists discovered cellulose film —and millions smoke 
cigars and cigarettes which have not dried out and buy food 
that has not been exposed to dirt and moisture because they 
are wrapped in “Cellophane”. Chemists discovered how to 
make dyes which will not fade and millions of women are 
saved from loss and disappointment. Chemists discovered 
how to make better paint—and millions of homes are 
durably beautiful. Chemists discovered how to make gaso- 
line more powerful — and millions know the joy of better 
car performance. Chemists discovered how to make rayon 


—and miilions are gratified by beautiful new fabrics. 


So many things that make living easier and pleasanter are 
the result of the tireless research of chemists. Du Pont chem- 
ists are endlessly exploring new possibilities for human 


betterment and enjoyment. 


BETTER THINGS FOR BETTER LIVING — THROUGH CHEMISTRY 
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The old metallurgical laboratory in the basement of Rogers 


thereafter omit process and manufacturing subjects at 
the Institute in favor of more extensive and practical 
instruction and practice at the manufacturing works. 
This seems to us to be sound educational policy and in 
line with our suggestion to embrace all opportunities 
for students to learn the practical details of manufactur- 
ing processes in industry rather than in school. There is 
likewise much to be said for learning the details of 
business in a similar manner. The Institute’s courses 
should discuss principles and methods not readily 
acquired by experience. 

As regards facilities for graduate students, the Com- 
mittee feels that there is no serious question of equip- 
ment involved. Graduate students of high type are at- 
tracted by the leadership of Faculty members who 
become preéminent in their field of engineering. Facili- 
ties for research should be devised to meet special 
problems as they are recognized. It is also necessary to 
offer advanced courses of instruction to meet the needs 
of graduate students. The Committee feels that the ad- 
vanced work in engineering mechanics, fluid mechanics, 
heat transfer, plasticity, and elasticity available in the 
Department should be second to none. It will be noted 
that the amount of new equipment required is rela- 
tively very modest. Possibly some friends will feel im- 
pelled to donate the special turbine for experimental 
work and the chassis dynamometer for testing drives 
and vibrations in the laboratory. 


Alumni Association Anniversary 


ILING Ossa upon Pelion 1936 presents still another 

milestone in the history of the Institute — the 60th 
anniversary of the first annual meeting and dinner of 
the Alumni Association. 

To the Class of 1873 belongs the credit for initiating 
our Alumni Association. At the first annual meeting of 
this Class following its graduation the organization of 
an alumni association was proposed and a committee 
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was appointed to study the matter. 
This committee, made up of William 
A. Kimball, George W. Blodgett, and 
Webster Wells, immediately set to 
work. A poll of the 90-odd graduates 
of the Institute at that time indicated 
hearty support of the proposed or- 
ganization, and with this backing the 
committee called an organizational 
meeting to be held on January 29, 
1875. The 27 Alumni present elected 
Professor Robert H. Richards, ’68, 
President, and Mr. Kimball, Secre- 
tary. It was at this meeting that Mr. 
Kimball outlined the purposes that 
his committee felt that the Alumni 
Association might pursue. 

“Before completing our organiza- 
tion,” he said, “it seems advisable 
that we should consider why we are 
to form an association, and the ob- 
jects that we have in view. I wish to 
offer a few suggestions, not because 
my personal opinion is particularly 
valuable, but as it is the result of the opinions of those 
who have written to the Committee on this subject and 
many of the writers are not here to speak for themselves. 

‘““An alumni association is more especially desirable 
for us than it is for college graduates, inasmuch as we do 
not, like them, further continue our preparation for 
work by means of law schools, medical colleges, and so 
on, but at once make a practical use of our Institute 
training. We naturally, there- (Continued on page 288) 








Robert H. Richards, ’68, graduate of the Institute’s first class, 
oldest living graduate, and first President of the Alumni 
Association 
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To Tech men 


who use concrete ....... 


It is particularly gratifying for us, at this 
Diamond Anniversary of Technology, to make 
our first published announcement of an out- 
standing contribution to the building industry 
made possible through the ingenuity, research, 
and perseverance of Technology graduates. 

For years our research chemists had been 
studying the physical reactions of certain com- 
plex organic compounds (called dispersing 
agents) on aqueous suspensions of finely divided 
particles. In the course of the research, the 
tendency of ordinary portland cement to clump 
together or to agglomerate was studied. It was 
discovered that certain of these new dispersing 
agents would keep the fine particles from ag- 
glomerating into clumps, so that each particle 
was free to act as a separate entity. 


What does this discovery mean 
to users of concrete ? 


Let us look at the facts. With the cement 
particles agglomerating into clumps, the in- 
dividual particles of cement have lost their 
lubricating power, and more water is needed to 
develop a given slump. Further, with the ce- 
ment particles in clumps, then the chemical 
reaction of setting and hardening has to occur 
in and between the clumps. It takes time for the 
reactions to work into the center of the agglom- 
erates. The cement strengthens slowly. Con- 
sequently, anything that keeps the particles 
apart, without impairing the reaction of cement 
with water, is highly desirable. 

Five years of research, in which over 50,000 
full-size concrete cylinders were tested, con- 
firmed our original conception. In addition, 
mill runs in which the new material was added 
to the cement clinker before final grinding, 
showed that it acted as a remarkable grinding 
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aid and lessened the tendency of the dry par- 
ticles to clump together in warehousing. 

To the best of these newly developed dispers- 
ing chemicals was given the name TDA. 


What are the advantages of 
a TDA cement ? 


First. Because each cement particle can act as 
an entity, the chemical reaction of setting is 
faster and produces a finer-grained concrete, 
which means that TDA cements make high 
early and high ultimate strength concretes. 

Second. As each cement particle acts alone, it 
possesses greater lubricating power, and there- 
fore ITTDA cements require less water for the 
same workability, yielding a more durable ce- 
ment with higher compressive strength. 

Third. TDA concretes have practically no 
tendency to “‘bleed” water, giving dense con- 
cretes with-a minimum of porosity. Laitance is 
practically eliminated, allowing better bonding 
between successive pourings of concrete. 

Fourth. Severe freezing and thawing tests 
have shown that concretes made with TDA 
cements are less permeable and therefore more 
durable. 

TDA can indeed be classed as another im- 
portant achievement of Technology graduates 
to the improvement of materials for the use of 
mankind. 

Technology graduates interested in more de- 
tailed information regarding technical details 
or sources of supply for TDA cements in their 
localities are invited to write us direct at our 
Cambridge office. 


DEWEY & ALMY CHEMICAL Co. 
CAMBRIDGE, MASSACHUSETTS 
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Charles Almy, Jr. Hugh S. Ferguson Arthur 7. Leydon John F. O’ Brien Dunbar L. Shanklin 
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fore, take a more immediate interest in our Alma 
Mater and are sooner qualified to estimate the value 
of her course of study. It is good that we should 
regard the pleasure of meeting together socially, 
but this is not our first object. It seems to me that we 
owe a duty to education and science in general, and 
to the Institute of Technology in particular, that we 
can only pay by strengthening its hands and increasing 
its influence in every possible way. This we shall do at 
once by forming an Alumni Association and limiting the 
membership to those who have been endorsed by the 
degree of the Faculty. We show them that the degree of 
the Institute means something to us, and we, in some 
measure discourage the idea, too prevalent in the school, 
that it makes little difference whether or not a man 
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takes the required course. If we find by experience that 
the regular courses are not good, let us advise with the 
authorities — not encourage a disregard of their 
requirements. 

“The elder Alumni can also directly benefit the 
Institute by doing what lies in their power to furnish 
graduates with work, by recommending them for va- 
cancies where they have influence, and by informing 
them, through the Secretary of the Association, of such 
openings as they know of in different parts of the 
country. 

“T think, gentlemen, that the Alumni may in the 
future give an immense help to the young graduates in 
their start in life. In so doing they will assist progress, 
they will assist the cause of (Continued on page 320) 
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New factory of Hygrade Sylvania Corporation in Salem, Mass. Main building 80 x 400 ft. Two wings 
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A Practical Demonstration of Progress 


This new radio tube factory now being built in Salem, Mass., is tangible 
evidence of our continued growth. This factory will incorporate the most 
modern ideas in line production and will be devoted exclusively to the manu- 
facture of Sylvania Radio Tubes thus releasing our present factory in Salem 
for the exclusive production of HYGRADE Lamps. Among our officers, 
executives and key men, 25 have had the advantage of an education at 
M.1.T. and it is known that this training has been important in the success 
of the corporation 
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Stone & Webster 


is Proud of its 
‘Lech Heritage 


OR many years Stone & Webster, Inc. has been identified 

with Technology not only because its founders, Charles A. 
Stone and Edwin S. Webster, were graduated with the Class of 
’88, but also because of the large number of Tech men who have 
been and are in its employ. To relate the individual accomplish- 
ments of these many graduates would be to compile a record of 
significant contributions to the advancement of industry and 
society, but there is the danger that the importance of some 
contributions might be overlooked and injustice result. e For 
forty-seven years this organization has renewed its vigor as a 
strong team with younger blood coming in and some of the older 
progressing to other fields. e Throughout this period Stone & 
Webster has endeavored to establish and maintain a standard of 
integrity and engineering accomplishment which will reflect 
credit upon Technology and its graduates. 


* 


Stone & Webster, /ncorporated 


STONE & WEBSTER ENGINEERING CORPORATION 


Engineering — Construction — Reports—Appraisals—Examinations 


STONE & WEBSTER and BLODGET, Incorporated 


Complete Investment Service — Corporate, State and Municipal Financing 


STONE & WEBSTER SERVICE CORPORATION 


Public Utility Consultants— Organization— Development—Operation 
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ALL WATER USERS ¢ 


Take Size: 15 to 7000 gallons per minute. 

Take Depth: anything down to 1000 feet. 

Take Use: wherever water is to be pumped for 
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Take Quality: designed and built to the express 
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Take Service: international in scope, promptly 
available anywhere. 
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TECHNOLOGY REVISITED 


(Continued from page 271) 


recognized authority in blind flying and landing, the 
presidents of several aircraft firms, expert test pilots, the 
chief aeronautical engineers for Army and Navy and for 
the Department of Commerce, are Technology Alumni. 

Among the graduates of Course VI (Electrical En- 
gineering), to take a single Course by way of example, 
are no less than 105 corporation presidents, 67 vice- 
presidents, 27 chief engineers, 26 consulting engineers, 
16 full professors of electrical engineering, 10 general 
managers, nine heads of electrical engineering depart- 
ments, eight deans of engineering, besides directors of 
research, general superintendents, and various others 
holding posts of responsibility. 

A large number of Federal executive positions, tech- 
nical in their requirements, are held by Technology 
Alumni. During the World War, the services of Tech- 
nology men in the field, in the air, and on the sea, as 
well as of M.I.T. as a training institution, were nothing 
less than extraordinary in scope and quality. 

These are but illustrations of the measure in which 
engineers and research scientists who have received 
their training at the Institute have so proved their effi- 
ciency that they have risen to posts demanding judg- 
ment and initiative in addition to technical competence 
— plus character. Distinguished Technology names, al- 
most without number, so crowd the record that merely 
to list them, with their achievements, would fill the 
present issue of The Review from cover to cover. It is 
because of this that President Compton could say, in his 
last report to the Corporation of the Institute: “It is 
almost overwhelming to contemplate the extent of the 
influence, direct and indirect, which this institution has 
had in shaping the last 70 years of the development of 
our country — in engineering accomplishment, scien- 
tific progress, creation of new products, and promotion 
of public health.” 

These results have been attained by methods which 
this institution largely pioneered, and still follows. They 
are the methods that have given us a new learned pro- 
fession — the engineers. They are methods that have 
developed, in new fields, the very highest qualities 
aimed at by all educational systems, old and new: 
competence, character, and again competence. 


N revisiting the Institute after 70 years — for it 

was not till four years after the charter that the 
school actually began— it is helpful to recall the 
pattern of the academic world in the Founder’s time, 
with its typical college of liberal arts, and then to set 
over against that background our present concepts of 
higher education and our present cultural aims and 
instrumentalities. 

On April 10, 1861, the exact charter date, Darwin’s 
“Origin of Species” was not yet two years old. That 
is to say, the evolutionary hypothesis, so familiar to the 
scientific world ever since, was then a matter of 
intense controversy and a startling novelty. To a 
great body of educated persons, it seemed, indeed, a 
rather shocking break with what had passed for fun- 
damentals. (Continued on page 292) 
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TECHNOLOGY REVISITED 
(Continued from page 290) 


Again, the liberal arts college was at the apex of our 
general educational system — for the university, in the 
proper sense, first came with the establishment of Johns 
Hopkins, 15 years later. The liberal arts college provided, 
chiefly, two things: a preparatory training for the learned 
professions and the accepted finishing school for 
gentlemen. Science, on the whole, was tolerated in the 
curriculum, but was by no means rated as a “discipline” 
comparable to the Greek and Latin classics, while medi- 
cine, the ministry, and the law were, distinctively, 
gentlemen’s careers. Indeed, training in medicine was 
then about the nearest thing to a training in science that 
even the American professional schools had to offer; so 
that the approach to science was largely through medi- 
cine, when it was not through geology, which had some- 
how received the stamp of an especial respectability. 
The colleges, on the physical side, were for the most part 
jumbled groups of ill-planned and ill-coérdinated build- 
ings, each of which had been put up as a unit, commonly 
as the gift of some benefactor and identified with his 
name. 

Such, in the rough, was the American academic and 
scientific picture around the Fifties and Sixties of the 
Nineteenth Century. Yet great scientific men were then 
creative, and the beginnings of our scientific and evolu- 
tionary age were plainly visible to those of independent 
and adventurous temper who had caught something of 
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the spirit of the pioneer and the discoverer and were 
striking out for new intellectual territory. The Rogers 
brothers, of whom William Barton was the more gifted, 
were of this science-minded fellowship, forerunners of 
our science leaders, personal and institutional, of today. 
Rogers could write a review of the “Origin” which, for 
detachment, openness of mind, and critical balance, was 
a generation ahead of its time. 

Alongside the older academic tradition thus outlined 
and surrounding these chosen spirits of scientific 
anticipation, was the new industrialism — born another 
75 years earlier with the birth of the factory system, 
the use of machinery, and the division and subdivision 
of labor — which was pressing eagerly and vigorously 
forward toward fresh conquests. 

Finally, America possessed a vast, if unmeasured, store 
of natural wealth, as yet hardly more than tapped, the 
extraction and conversion of which for human comfort, 
convenience, and luxury, offered such returns to capital 
and to brains as the world had not yet seen. 

As a result, America was needing, hungrily needing, 
what scientists and engineers alone could supply, while 
the accepted academic system could not, or at least did 
not, produce these technicians. Thus the school of pure 
and applied science had become an economic require- 
ment at the very time when both pure and applied 
science were making their importance more and more 
felt by those of vision, and when scientists were begin- 
ning to urge the claims of their disciplines and their 
findings to a place in cultural life. (Continued on page 294) 
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High Speed Jransportation 


Demands Quality Products 


For more than a third of a Century, the American Steel Foundries has achieved 


recognition for cooperating with the American Railroads in the designing and 
manufacturing of Cast Steel products of the standard of quality so vital to the 
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TECHNOLOGY REVISITED 


(Continued from page 292) 


These forces it was which worked together, in such 
sensitive and penetrating minds as that of Rogers, to 
evolve that type of “polytechnic” or “technological” 
or “practical science” school which would give them for 
the first time effective expression. Few men have pos- 
sessed at once the informed imagination, the scholar- 
ship, the practical sense, and the shining personality 
which were combined and fused in the drafting of the 
project which Rogers first outlined in surprisingly 
complete detail and then brought into being by the 
application of unconquerable vigor, tact, and resource. 
So was born a new type of cultural institution. 

The “first things” of the Institute are familiar to 
students of education. They include: the first laboratory 
of physics used as a method of student instruction; the 
first mining and metallurgical] laboratory for the instruc- 
tion of students by treatment of ores in quantity; the 
first laboratory for teaching the nature and use of steam; 
the first laboratory for testing construction materials in 
commercial sizes; the first department of architecture; 
the first department of aeronautics; the first department 
of electrical engineering; the first specialized courses in 
sanitary engineering, in chemical engineering, and in 
naval architecture; the first American courses in 
industrial biology and in public health engineering. 
These are, of course, landmarks in American educational 
methods and objectives; and they* anticipated much 
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that is most modern in pedagogy. They were examples of 
“learning by doing” before that slogan was coined, and 
to them should be added the early work of the Institute 
toward finding a substitute for the apprenticeship 
system, which was then by way of perishing. This took 
the form of instruction in the use of tools, a form of 
training that presently was passed on to the public 
school system, where it finds its appropriate place in the 
trade school. 

The whole spirit of Technology was a spirit of mod- 
ernity, and this spirit may be contrasted — more vividly 
now, perhaps, than at any earlier or any later time — 
with the educational tradition of the pre-Technology 
days. 


HE characteristic spirit of the M.I.T. finds its 

material embodiment in its great educational plant. 
Here the several departments of study and instruction 
are brought together under a single roof. In the main 
building, almost 800 feet in length and bounded by a 
rectangle the four sides of which, taken together, ex- 
ceed half a mile, the disciplines are housed side by 
side. In the allotment of space for each of them, pro- 
vision for expansion or contraction as need might arise 
has been made. Such unity and coérdination of struc- 
ture were, and are, unique. 

Corresponding to this is the further spiritual unity of 
codperation. The disciplines so assembled are no longer 
regarded as independent. The partitions that separate 
them in theory and in function (Continued on page 296) 
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AMERICA’S LEADING OPTICAL INSTITUTIO 
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TECHNOLOGY REVISITED 
(Continued from page 294) 


are as conventional as are the partitions that separate 
them in fact. Never before, as here at Technology, have 
the problems of research and of technical proficiency been 
dealt with as coéperative projects, to be studied and 
solved coéperatively. This spirit, so distinctive of the 
methods of study and instruction at the Institute, is in 
perfect agreement with that most modern of philosophic 
generalizations according to which the entire field of sci- 
entific knowledge is seen as fundamentally one, and the 
sciences are become members of a single intellectual 
family. 

Even in this sphere of modernity, one may still cite 
the Founder: When urging some of the indirect advan- 
tages that might be expected to flow from such a school 
as he planned, he contended that in some respects it 
would subserve a higher purpose than technical instruc- 
tion “by leading the thoughts of the practical student to 
those wider and elevated regions of reflection to which 
the study of Nature’s laws never fails to conduct the 
mind.” “It is easy,” said he, “to extend the golden chain 
of relations until they may embrace every realm of 
nature and of thought.” As a matter of fact, Rogers 
never broke with the cultural climate in which his own 
spirit had blossomed and fruited. He did not come to 
destroy but to fulfill the tradition — to add to and en- 





rich the so-called “cultural studies,” not to displace 
them. Because of this, the Institute, in a like spirit and 
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like mind, has retained the cultural studies as indis- 
pensable to a rounded training. In recent times it has 
especially emphasized the practical advantages that are 
offered to the technical man who, besides his technical 
skills, has gained at least some general awareness of the 
social bearing of his profession, its social relationships 
and obligations, and its social values. Degree require- 
ments include study in history, sociology, economics, 
English composition and literature, and philosophy, as 
well as extensive drill in technical writing and public 
speaking. 

Of the Faculty of the Institute — the men who from 
the first set its standards and till now have made it 
educationally what it is — it is difficult to speak without 
adding sentiment to respect and admiration. They have 
not only broken fresh trails, but inspired others to 
original work. By virtue of that intellectual audacity 
which takes on difficulties in the spirit of high adventure, 
they have built into the Institute tradition a bold and 
patient faith in the rewards of work and the dignity of 
supreme effort. 

Student life at the Institute, apart from study, has 
steadily become more commodious, more varied, more 
interesting, and less burdened with financial care. This 
year students have had scholarship aid totaling $170,000. 
By the end of next year, loans to students will have 
reached the million-dollar mark. The principles of stu- 
dent government, as established 35 years ago, have 
continued in force ever since, in spite of the greatly 
increased attendance and the far (Continued on page 298) 
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May we send details? 


Brown & Sharpe Mfg. Co. 
Providence, R.I., U.S.A. 





Brown & Sharpe Pumps 
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Where flexible cables are furnished as a 
standard part of any electrical apparatus or 
where cables already in service must be re- 
placed or renewed TIREX rubber sheathed 
cables offer long service, freedom from trouble 
and low maintenance cost. Their selenium 
cured, sixty percent rubber sheath is the 
toughest, most wear resisting rubber com- 
pound available. 


SIMPLEX WIRE & CABLE CO. 
Sidney Street, Cambridge A 
BOSTON, MASS. 
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higher complexity of student life. The first dormitories 
were built 20 years ago; now resident students are di- 
vided about equally between the dormitories and the fra- 
ternity houses, with 640 housed in dormitories, including 
140 residents of the Graduate House. A “5:15 Club” aids 
in enriching the life of the nonresident students. In the 
Walker Memorial, recreation facilities include the libra- 
ry, club and assembly rooms, and student activity rooms, 
besides the gymnasium and cafeteria. Publications have 
gained in number and in quality; and track athletics 
and 15 other varsity sports — pursued mainly for the 
good of the men participating rather than for competi- 
tive glory — have been advanced and bettered. 


URING the life of the Institute, two outstanding 

changes have occurred in American life, one physi- 
cal, the other spiritual, and with both of these changes 
the Institute is intimately and presently concerned. The 
first of them, in direct importance, is the passing of the 
American frontier. For the most part, the limit of our 
natural resources is known; the end of some of them is 
definitely in sight. Hence conservation of the resources 
yet remaining becomes of critical urgency. This, in turn, 
demands the most thrifty use of those resources which 
are exhaustible, the most provident possible use of 
those which may be perpetuated, and the never-ceasing 
search for substitutes. For all of these ends, finer tech- 
niques and ever finer are demanded. Such techniques are 
objectives of the M.I.T. 

The second change has to do with the spiritual out- 
look. When the sciences first began to know their 
strength, especially in the closing years of the last 
century and the earlier years of this, they prided them- 
selves on their precision, their quantitative results. 
They tended, indeed, to insist that quantitative results 
alone were worth while. As a result, there crept upon 
philosophy a new mechanistic and material palsy, which 
deprived it of steadiness and self-reliance. Science now 
has waived these claims to be the universal tutor and 
the final arbiter of values: A new idealism is taking cour- 
age and finding strength. Philosophy is reasserting its 
rights as critic and reconciler of that many-sided 
knowledge which flows to the mind from every source. 

America may well look forward to ever greater 
achievements in pure science. At the time the Institute 
began, those in this country who desired to sit at the feet 
of the masters were forced to go abroad. The universities 
as yet were wanting here; they could be found over 
there. It seems likely that more and more students now 
will feel free to enter these fields of study, in which the 
rewards are less to be measured in economic terms; for 
the bonanza days of industrial expansion have, for the 
time, passed by. If it be true, as doubtless it is, that 
America’s major scientific contributions have taken 
the form of improved techniques rather than of new 
formulas in mathematics and physics, the reasons for 
this have already been set forth — the lack of higher 
schools and original minds, and the overpowering urge 
of practicality. Now, however, the schools are here, 
the discoverers are arriving. (Concluded on page 300) 
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What to Look For in 
Investment Counsel 


ODAY, it is almost commonplace to say that 

the best commitment an investor can make is 
the purchase of honest, well-informed and un- 
biased investment guidance. More and more, the 
question the individual investor is asking is: 
“Which Investment Counsel will best meet my 
needs?"’ 

Some of the essential requirements you should 
look for in an investment counsel organization, 
are: — 

1. Recognized standing and responsibility. 


2. Specialized knowledge of business and in- 
dustry as well as of investment. 


3. No connection whatsoever with any com- 
pany dealing in securities. 


4. Years of experience in investment counsel. 
5. Personal attention to each individual account. 


How UNITED Meets Your Needs 


United Investment Counsel offers the services of 
men of mature judgment and specialized training 
in business, industry and finance. 

It neither buys nor sells securities. It has no 
connection with any banking or brokerage 
organization. 

An outstanding advantage of UNITED Counsel 
is its use of the wide contacts and valuable statis- 
tical resources of the United Business Service 
which for 16 years has been so successful in its 
business and financial forecasts. 

The thoroughness of UNITED methods is seen 
in the following five steps employed in the 
personal supervision of investment accounts: 


1. Analysis of your securities and a program 
fitted to your needs. 

2. Daily supervision and advice. 

3. Frequent recommendations of securities. 

4. Complete Semi-Annual Survey. 

5. Consultation privilege at all times. 


Send for Valuable Booklet — NOW! 


We want to send you a copy of our Investment Counsel 
Booklet. It will help you answer the question: ‘‘What 
Investment Counsel will best meet my needs?”’ 


Ask for Booklet T-R6—FREE! 
UNITED BUSINESS SERVICE 


210 Newbury Street 
Boston, Mass. 


United Business Service 
Building 








Tue Tecuno.tocy Review 


TECHNOLOGY REVISITED 


(Concluded from page 298) 


It well may be, therefore, that the major services of 
Technology hereafter — beyond the prime objectives 
of effective teaching and inspirational guidance in study 
—will be in two principal domains: research, and 
origination in pure science. 

One thing, assuredly, the Institute has demonstrated 
beyond all question: The very fullest cultural values 
are to be attained by a well-rounded science training, 
quite as much as ever they were through the old-time 
courses in liberal arts. This means that the research 
worker, the technician, the engineer, the architect, and 
the city planner — for whose discipline the Institute 
was created and will carry on —have brought with 
them into our modern life a vast fresh contribution of 
attainment and of character. 

A change has come in evolutionary theory since 
Darwin’s time, brought about less by speculation than 
by experience. Darwin saw variations as happening at 
random within a fixed environment. Today, with the 
progress of scientific technology and the codperative 
social use of its instrumentalities, the environment has 
been found to be plastic under human intelligence and 
will. This fact, as Dr. Alfred N. Whitehead has pointed 
out, “alters the whole ethical import of evolution.” 
Man is not mechanistically constrained merely to ac- 
cept his world; he may control and adapt it. This great 
gain is due mainly to such accomplishments as those 
in which Technology holds leadership. 
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Protection of Valuables Left Behind 


are maintained at each of our offices. Specially 


- Safe deposit vaults 








constructed vaults for household silver and other 
bulky valuables are provided at our Main and 
Massachusetts Avenue Offices. | 
Care of Securities — An increasing number are finding it 
desirable to leave their securities in the custody of 
our Trust Department, where we safeguard them, 
collect income and report in detail in regard to all 
transactions. This arrangement eliminates worry 








in regard to investment matters, called bonds, etc., 
and adds to the enjoyment of a vacation. 


™ ™ r ™ 
State Street Trust Company 
BOSTON, MASS. 
Main Office: 
Cor. STATE and CONGRESS STREETS 
Copley Square Office: 581 BoyLston STREET 
Massachusetts Avenue Office: 
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Three Interesting Facts 


The fact that more than 765 different patterns, colors and weaves 
will be found in Brooks Brothers’ materials this Spring gives a 
general idea of the Variety presented in our Ready-made Suits and 
Overcoats. The fact that every one of these materials has been 
selected by our own executive staff . . . and that almost all of 
them are specially imported from England and Scotland. . . 
gives an idea of their quality. And finally, the fact that all Brooks 
Brothers’ clothes are cut on patterns of our own origination and are 
made in our own workrooms, gives an idea of their workmanship. 





© Brooks Brothers 
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INFORMATION ON M.LT. 


HE TECHNOLOGY REVIEW BUREAU exists to supply authori- 


tative information to anyone interested in details regarding the Massachusetts 






Institute of Technology. It serves as a clearing house for inquiry and aims to further 






the spread of exact information regarding entrance requirements, outline of courses, 
subjects of instruction and other information which may be of aid to the students 







considering undergraduate or graduate study at the Institute. 





The Institute publishes a variety of bulletins, as well as a catalogue of general infor- 
mation essential to the entering student. The Technology Review Bureau will be 







glad to send, gratis and post free upon request, one or more copies of any publication 






listed below, or to forward any special inquiry to the proper authority. 





Ask for the following pamphlets by their descriptive numbers 








1: For general infor- 2: For announce- 3: For information 4: For a popular 
mation, admission re- ment of courses of- on courses in Archi- presentation of Edu- 
quirements, subjects fered in Summer Ses- tecture, both Under- cational Opportuni- 
of instruction, as for sion, ask for Bulle- graduate and Gradu- ties offered at M. I. ye 
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All inquiries sent to the address below will receive prompt attention 


THE TECHNOLOGY REVIEW BUREAU 
ROOM 11-203, MASSACHUSETTS INSTITUTE OF TECHNOLOGY, CAMBRIDGE, MASS. 
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. and the following alumni of M.LT. are 
responsible to a large degree for the suc- 
cessful design, development and sale of our 
complete line of Air Moving Equipment: 

01 G. W. ALLEN 
‘07 R. E. KEYES 
'08 H. R. SEWELL 


'08 A. L. FERRANDI 
‘11 C. M. BARKER 


‘14 G. C. DERRY 

‘15 H. F. DALEY 
15 O. L. HALL 

‘17 L. B. SALT 

‘18 H. M. GUILBERT 
'20 A. B. WASON 
‘22 F. H. CHIRGWIN 


'22 J. E. KARCHER 
'24 PHILIP COHEN 


'24 R. E. REID 
'25 J. INFERRERA 
'26 K. K. AYER 


'°34 H. A. REYNOLDS 
34 R. K. ROULSTON 
"35 J. E. MCDONALD 
"35 J. F 

'35 F. A. YATES 


B. F. STURTEVANT COMPANY 
Main Office and Works: 
Hyde Park, Boston, Massachusetts 
Branch Offices in 33 Principal Cities 


UnaldsLarget 


MAKERS OF AIR EQUIPMENT 


for Air Conditioning, Ventilating, Heating, 
Mechanical Draft, and Related Purposes 
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and aft, and up and down. The angles of the seat and 
back cushions should be adjustable. There is no reason 
for making the driver’s seat and the front passenger’s 
seat alike; they have different uses. 

An adjustable and telescoping steering post is fully 
as important for the driver as is an adjustable seat. 
Incidentally, all adjustment mechanisms must be made 
strong and durable. An adjustment that comes adrift 
may cause a serious accident. In too many cases the 
door handles, gear-shift levers, windshields, and dash- 
boards interfere with steering. Pedals are often so closely 
grouped that they cannot be quickly operated. 

High, long engine hoods prevent proper traffic vision; 
low roofs and rounded bodies cause blind spots at the 
windshield pillars; low roofs make high traffic lights 
difficult to see; low seats and low roofs make rear 
vision so limited that reversing a car becomes an ad- 
venture instead of a properly controlled maneuver. 

Windshields that are steeply inclined and have no 
outside protecting visors cause glare and eye strain, 
especially when lightly coated with dust or dirt. Such 
windshields are practically impossible to defrost. 
Vee windshields cause confusing reflections in night 
driving in the rain. The present bodies with rounded 
roofs and tumble-home windows allow disagreeable 
quantities of rain to enter the bodies if the windows are 
opened. In order to keep dry, the windows are kept 
closed and with improper ventilation, the driver becomes 
sluggish in his thinking and actions. Low seats and small 
windows discourage the use of hand signals. Automatic 
semaphore signals, such as are compulsory in some 
European countries, would do much to remove this 
hazard. 

The present style in rounded and sagging running 
boards creates a slippery and dangerous surface when 
wet or icy. A nonskid running-board cover would add 
to safety in entering and leaving cars. A driver who has 
been bruised getting into his car thinks more about his 
pain than about his driving. 

Motor vehicle safety demands that we consider cars 
not only from the new-car standpoint; we must also 
visualize what the hazards will be after the cars are 
five or seven years old and have had little maintenance. 
Some of our present cars with flimsy exhaust systems 
(made of light material that will rust through quickly 
and so placed that they can be damaged on bad roads 
and on ramps) and with vacuum ventilating systems 
may be expected to become decidedly dangerous in a 
few years. 

Further safety improvements may be suggested briefly 
as follows: A car should be kept in proper “tune” at 
all times; ignition systems should be improved and made 
to last longer without adjustment; weight distribution 
should be shifted to decrease risk of skidding; shock 
absorbers should be made more robust; body level should 
be raised. In the present low-swung cars child passengers 
have to stand or kneel in order to see out; they often 
obstruct the driver’s view, and in sudden stops they 
may be thrown to the floor. In (Concluded on page 304) 
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Nothing smarter 
under the sun— 


Scotch Mist’ 


The first duty of a Scotch Mist is to 
be smart. There’s no more of a rain- 
coat look to a Scotch Mist topcoat 
than there is to a blue sky on a sunny 
day. Yet when rain clouds appear, 
your smartness is a practical smart- 
ness that simply can’t wet through 
because it’s a Scotch Mist! $65. 


Rogers Peet Spring suits, $45 to $95. 
Rogers Peet Spring overcoats, $45 to $125. 


@ 
erat” 


NEW YORK: 
Fifth Ave. at 41st St.; B’ way at Liberty, Warren, 13th and 35th Sts. 
BOSTON: 104 Tremont St. at Bromfield. 


*Reg. U.S, Pat. Of. 
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too many cars the use of tire chains is discouraged by 
the mud guards and wheel housing, while on some cars 
tire chains cannot be used at all. 

On cars where headlights offer the most convenient 
purchase when pushing, the lights must be firmly 
mounted so as not to be shifted from proper adjustment. 
Improperly mounted bumpers can become a great source 
of danger. Ornamental bright work often causes re- 
flections in the driver’s eyes, temporarily blinding him. 

Let it be granted that style has powerful sales value. 
When, however, style tends to reduce the safe operation 
of such a potentially dangerous weapon as a fast motor 
car, that style must be curbed. If cars are produced 
which are relatively safe when new but will in time 
become unsafe, the motor industry will later have to 
suffer for its present haste and lack of foresight. 


TREND OF AFFAIRS 
(Continued from page 264) 


its ominous head in more than one place, particularly in 
bituminous-spreading equipment, where the manufac- 
turer states it results in a lowered center of gravity under 
full load, and in steam-shovel cabs, where the makers seem 
a little confused as to why they have it after all. Probably 
most significant of all the developments and certainly 
the most surprising to the layman is the rapid replace- 
ment of gasoline-powered units by Diesels. Though oil 
and distillate motors are by no means wiped out, almost 
all of the big shovels, most of the tractors, portable com- 
pressors, and even some of the other apparatus have 
gone over to the Diesel, which is, of course, economical, 
dependable, and relatively long-lived. 

Most of us are familiar with the elaborate concrete- 
spreading machine which moves on rails and lays a 
10-foot strip of concrete on the base, doing most of the 
surfacing simultaneously. Increasingly rigid specifica- 
tions have forced better control of mix and mixing and 
have resulted, therefore, in an astounding number of 
precision weighing and measuring devices, in apparatus 
for controlling time of mix, in great improvements in 
storage tanks, and in improved truck mixers. The most 
interesting development of this sort is in the small truck 
mixer, which from the behemoths of yesterday has been 
reduced to a tidy little unit that will move rapidly and 
cheaply and will carry one ton of concrete per trip. 
The highway makers, moreover, have kept abreast of 
the times, and recognizing the advantages of vibrating 
the concrete have developed two types of vibrators: 
one which works on the surface and one which digs deep 
into the mass. 

Bituminous apparatus is in general adapted to spread 
almost any other kind of surfacing, notably stone, 
gravel, and the like. Usually it is divided into two types: 
the apparatus that distributes the material and the 
roller that compacts and smooths it. Nearly all rollers 
now have a third wheel for touching up the surfaces. In 
size they range from one about the size of a decent 
locomotive, a roller which uses an ordinary three-ton 
roller such as we usually see for (Continued on page 306) 
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is the UNSEEN VALUE in the car you buy! 








EN years ago a group of men with 
"il an in their heads and courage in 
their hearts launched an enterprise that 
was to record, in the short span of a dec- 
ade, one of the most colorful success sagas 
in the history of the American automo- 
bile industry. 

Launched in the highly competitive era 
that preceded the depression, the new 
project was destined to face the most 
tremendous obstacles that ever beset an 
infant undertaking. For here was an in- 
dustry that was already overcrowded — 
an industry whose leaders had so defi- 
nitely established themselves that success 
for a newcomer seemed beyond the realm 
of achievement. 

+ * * 

Today Chrysler Corporation ranks among 
the Big Three of the automobile in- 
dustry ... and builds a line of motor 
cars whose names and high quality are 
bywords all over the world: Plymouth, 
Dodge, De Soto, Chrysler, and Dodge 
Trucks. 

Today every fourth car sold in America 
is a Chrysler-made car. 

Today Chrysler Corporation provides a 
means of livelihood for more than 500,000 


PLYMOUTH 


DODGE 


Chrysler Marine and Industrial Engines 


BEFORE BUYING A CAR 
—ASK YOURSELF THESE 
5 QUESTIONS 


1. Has it proper weight distribution? 
2. Has it genuine hydraulic brakes? 
3. Is it economical to run? 
4. Has it floating power? 
5. Has it all-steel body? 
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CARS HAVE ALL FIVE 











people—a congregation larger than the 
entire population of many of America’s 
greatest and most populous cities. 
Today Chrysler Corporation’s great 
dealer organizations have invested many 
millions of dollars to service Chrysler- 
made cars and trucks for purchasers in 
every nook and corner of America. 


What it is 


What is ‘Unseen Value” in a motor car? 
The answer to this question is the answer 
to the success of Chrysler Corporationand 


Chrysler-made cars: Plymouth, Dodge, 
De Soto, Chrysler, and Dodge Trucks. 

To the men who make up Chrysler 
Corporation, a Chrysler-made car is 
something more than steel and iron. It is 
. the 
ideals of these courageous pioneers who, 


rather the culmination of ideals . . 


in 1925, dared knock at the portals of an 
industry that held little promise for a 
beginner. 


That the public has responded to these 
ideals is evident. During its ten years of 
existence Chrysler Corporation has sold 
3,600,000 cars—or more cars than were 
sold by any other automobile manufac- 
turer in the first decade of its business. 

What does the “Unseen Value” of a 
Chrysler-made car mean to you? Just 
this. Whether you possess little or no 
technical knowledge of an automobile, 
you can select the Chrysler-made car in 
your price range, secure in the knowledge 
that you are getting a car that is honor- 
built; that is superlatively engineered; 
and that embodies every modern im- 
provement in operating perfection, econ- 
omy, comfort, beauty and long-life that 
ever-progressive engineering and quality 
manufacturing can produce. 
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CHRYSLER 





Airtemp—Air Conditioning 





YOU GET THE GOOD 





THINGS 








FIRST FROM CHRYSLER CORPORATION 

















PAINT PLASTER 48 waisare ve: 


Not only can MuRAL-TONE be applied to “green” plaster and 
masonry 48 hours after walls are up, but it dries to the touch in 
40 minutes. Saves time, money, labor. , 

Casein, lithopone and quality paint pigments give MURAL- 
TONE its amazing properties of speed, beauty and economy. A 
fraction of a day is all that is needed for a perfect paint job. One 
gallon, thinned with water, gives one and two-third gallons of 
paint. Covers as much as 1,000 sq. feet. Washable. No unpleas- 
ant odor. 

White MuRAL-TONE is 90% light reflective. Cannot yellow. 
10 rich, soft pastel colors. Permanent decoration. Usable over al- 
most any surface. Any other type of paint or finish can be 
applied over MURAL-TONE. 

Reduce your painting costs with 
MuRAL-TONE. Send for a sample. 
Let your master painter demon- 
strate its economy, speed and beau- 
ty. Please address THE MuRALO Co., 
Inc., (Founded 1894), Richmond 
Terrace, Staten Island, N. Y. 
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K-A ELECTRICAL WARP STOP FOR LOOMS 
33 YEARS OF SERVICE 

1903 TO THE TEXTILE INDUSTRY 1936 

Successful mills are using and buying for new 

looms (X; XL; W-2; W-3; Super Silk and 

other looms) our K-A electrical warp stop 


which experience has shown to be simple, 
serviceable, money earning equipment. 


K-A IS FUNDAMENTALLY RIGHT 


RHODE ISLAND WARP STOP EQUIPMENT CO. 
Pawtucket, Rhode Island 
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a chocking block, to a flock of small two-ton rollers for 
building the sidewalks that are steadily becoming a more 
usual part of highway development. 

To the Caspar Milquetoast of the urbs or the suburbs, 
spreading equipment will never appear so strange or so 
awesome as the earth-moving equipment which has a 
certain resemblance to the power of the prehistoric. 
Curiously enough, although other pieces of earth-moving 
machinery are getting larger and larger, steam shovels 
are getting smaller. This is not because the steam-shovel 
boys cannot make a good-sized piece of apparatus, as 
witnessed by the 32-cubic-yard dipper recently produced 
for stripping coal in the Illinois fields. This dipper, 
made of a light-weight alloy, can be handled by the same 
shovel that used to wield the former record-holding 20- 
yard dipper. An automobile may be driven into it 
with ease. Dippers like this do not belong on the high- 
way, though at times they might be convenient to lift 
the detouring motorist over a particularly difficult 
piece of mountain construction. The most recent shovel 
at the show had a capacity of two-and-one-quarter yards, 
whereas the three-eighth-yard shovels were most in 
demand, due to their light weight, easy transportability, 
and speed of operation. The larger shovels are getting 
faster too. Big ones are powered with Diesels which 
have usually not yet invaded (Continued on page 308) 
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QUALITY IMPROVEMENT 
TAMCO lends a hand 


METALLURGICAL DIVISION 
TAMCO has pioneered development of uses 
for Titanium and Zirconium since 1906 and 
the metallurgical field is reaping a harvest of 
this development in its acceptance and use of 
TAM Original High Carbon F.C. T. (Ferro 
Carbon Titanium), TAM Medium Carbon 
F. C. T., TAM Ferro Titaniums and many 
other TAM Metallurgical Alloys and materi- 
als for the production of high quality metals, 
both ferrous and non-ferrous. 
















CERAMIC DIVISION 

It has been largely through TAMCO Research 
and practical endeavor that Zirconium opaci- 
fiers are today replacing the more costly tin 
oxide in porcelain enamels and glazes, and 
yielding equal, if not superior results. TAM 
Ceramic Products include TAM Opax and 
TAM Hy-Opax (Zirconium opacifiers), TAM 
Zircopax, TAM Frits, TAM Enameling Com- 
pounds, TAM Refractories, plus many other 
materials for almost every phase of modern 
ceramics. 


CHEMICAL DIVISION 

TAM Industrial Chemicals are so diversified, 
and their applications so manifold, that hard- 
ly & proces mong | exists where the fin- 
ished product cannot be made either better 
or more economical—or both—with a TA 
Chemical. TAMCO Development Engineers 
and the services of the TAMCO Laboratories 
at Niagara Falls are available at all times to 
co-operate with manufacturers toward prod- 
uct betterment. 


THE TITANIUM ALLOY 
MANUFACTURING CO. 


General Offices and Works Executive Offices 
Niagara Falls, N.Y. 111 Broadway, New York City 
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VIRGINIA SMELTING CO., WEST NORFOLK, VA. 
Manufacturers of Liquid Sulphur Dioxide, Methyl Chloride, Zinc Sulphate 
and other chemical specialties 


Sales Offices, 131 State St., Boston and 76 Beaver St., New York Sales agencies in 66 other cities 
Men from M.1.T. have helped us perfect _The following men from M.I.T. are asso- 

many inventions bearing on production of ciated “— a 

Liquid Sulphur Dioxide, and also many A. H. Eustis President, M.I.T. '03 

ee eee ~uaely F. A. Eustis Treasurer, M.I.T. 03 

inventions dealing with its application to Cuas. W. Jounston Gen. Mgr., M.LT. ’05 

industry. F. W. BINNS Sales Engineer, M.I.T. ’21 
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ESTABLISHED 1894 


ford, Bacon & Davis, Inc. 


Engineers 
PHILADELPHIA CHICAGO 
WASHINGTON 39 BROADWAY DALLAS 
NEW YORK 


M.1.T. Men on Staff: — 
James A. Emery : Vice Pres. and Director 
George |. Rhodes Vice Pres. and Director 
Page Golsan Vice Pres 
Harold V. Coes Mgr. Industrial Eng. Dept. 
Harry E. Whitaker Chief Engineer 
Fred K. Merriman ; Senior Engineer 
John F. Greene ’ Senior Engineer 
Everett S. Coldwell Senior Engineer 
Clarence E. Morrow ; Senior Engineer 
James W. Welsh : Senior Engineer 
Charles A. Howard Senior Engineer 
Armin A. Uebelacker : Senior Engineer 
William T. Smith ; Senior Engineer 
Lachlan Mackenzie ‘ Senior Engineer 
Stuart R. Fleming 
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Auto-Cut Tape-Shooter 


Satisfactory sealing of shipments depends 
almost entirely on what sealing machine you 
use. The SPEED of doing the job depends on 
the sealer. The SAFTY of the shipment depends 
on the sealing machine. 

Packers can work faster with this Auto-Cut 
Counterboy, yet know that every carton is 
safely sealed. 


BETTER PACKAGES, INC., Shelton, Conn. 


Sales and Service in Principal Cities 














Tilden-Thurber 


JEWELERS FOR EIGHTY YEARS 
Certified Gemologists 


Gemology is the science of Gem Stones and has to 
do with the factors in relation to their value, the 
proper determination between the various varieties, 
and the scientific methods employed in determining 
the genuine from the synthetic substitute, etc. 
Our Mr. F. B. Thurber is the first Jeweler in 
the country to receive a degree of ‘‘Certified 
Gemologist."’ 

Your inquiries relative to determination problems 
either by personal call or mail are solicited. 


TILDEN-THURBER 


Westminster and Mathewson Streets 
ProvipENCE, Ruope JsLaNnpD 


MEMBER ~~ GEMOLOGICAL INSTITUTE OF AMERICA 
AND AMERICAN GEM SOCIETY 
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the small field although there was a three-quarter-yard 
Diesel-powered shovel and also a three-eighth-yard shov- 
el which was operated by a Diesel tractor. Some of the 
manufacturers are showing tubular shipper shafts on the 
large models (tubular jack booms as well) and this may 
be the outstanding shovel development of the year. 
Roller bearings are becoming general, as is the use of 
alloy-steel parts to reduce weight. Cabs tend toward 
greater enclosure against the weather. Some shovels have 
self-cleaning crawler treads, for the tire has not yet in- 
vaded the shovel field. Truck-mounted shovels seem to 
be gaining in importance because of their greater mobil- 
ity, although the largest one yet shown has a capacity 
of only one three-quarter yard. A very interesting three- 
eighth-yard truck-mounted shovel with a single tubular 
boom and two tubular shipper shafts with power sup- 
plied by the truck motor, weighs only nine tons alto- 
gether. 

Under the heading of trail builders, road makers 
generally include dirt-removing equipment of bulldozer 
type and others which, working on rough country, dig 
out the ground, move the earth, and regrade it. Bull- 
dozers, as the name implies, attack the earth head on 
with a scoop pushed or pulled by a tractor, and the prin- 
cipal refinement (with one exception which may be 
dealt with later) comes in the design of the scoop which 
by one manufacturer has a crescent-shaped maw. 
On trail builders of various types the grader board is 
usually fastened to the frame through a swivel connec- 
tion at the center and the side members are adjustable 
to permit angle grading. There is no settled practice for 
the operating of these in the new machines. Hydraulic 
control is most common, but one manufacturer instead 
of rigidly mounting its hydraulic cylinders sets them on 
a swivel on the side frame, thus utilizing the reaction 
of the cylinder thrust to lifting advantage, reducing 
the pressure required for blade operation, while another 
sets them in a vertical position whence they actuate 
a cradle frame. One of the interesting gadgets consists 
of a large cylinder that may be filled with water to add 
weight when in operation. Here it may act as a roller or, 
through the hydraulic jacks, be lifted above the bull- 
dozer to increase the force applied. 

By far the most spectacular of this kind of equipment, 
however, is the sheep’s-foot roller which is really a tamp- 
ing roller gaining its name from the shape of the pedals 
that protrude from its surface. This consists of two 
hollow, water-tight cylinders, four feet wide, to each of 
which are welded 112 sheep’s-foot steel forgings, seven 
inches long. The cylinders as in the case of the bulldozer 
may be raised above the tamper and filled with water on 
volition. The tampers may, on the other hand, be used to 
augment the power of the rollers. Cleaning teeth keep 
the feet clear. An oscillating type has flexible couplings 
between sections better to conform to the ground. The 
feet of the roller penetrate the layer of dirt with a 
wedging or rodding action causing one layer to inter- 
mingle with another, thus really tamping from the bot- 
tom upwards. Under ordinary tamping the compression 
is greatest at the surface and (Concluded on page 310) 





APRIL, 1936 


309 





Goodrich Giltex Fabrics 


REDUCE COSTS ° 


SIMPLIFY PROCESSING 


IMPROVE COUNTLESS PRODUCTS 


THE B. F. GOODRICH CO., of Akron, Ohio, after 
several years research and development, announces 
the production of a new line of thoroughly impreg- 
nated fabrics — Goodrich GILTEX Fabrics — of 
interest to engineers, designers, executives, plant 
men, and your customers. 

These fabrics are water proof, long wearing, and 
ideal for applications requiring a flexible material 
resistant to water, fire, oil, mildew, and practically 
all the well-known commercially available heavy 
chemicals. Fabrics, paper, etc., are being impreg- 
nated, — metals are being protected with a coating 
of this tough, elastic, impervious, vinyl halide 


polymer. Your chemist will tell you this material does 
not contain rubber in any form. 

Numerous applications of the GILTEX treatment 
have been made. Diaphragms, tapes, cordage, 
clothing, tarpaulins, curtains, metal parts for indus- 
trial equipment, packing and gaskets, commercial 
marine, and yachting protective coverings are a 
few of the successful applications where the use 
of Goodrich GILTEX Fabrics show their unusual 
merit. 

The Gill Corporation is prepared to codperate 
with any manufacturer to whom the GILTEX treat- 
ment would be of interest. 


THE GILL CORPORATION 


Exclusive Distributors of Goodrich GILTEX Fabrics 


238 MAIN STREET . 
PAUL H. GILL ‘29 


° CAMBRIDGE, MASS. 
R. F. HIBBERT '27 
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Launching!U. S. S. “DEWEY,” July 28, 1934 


M.1.T. MEN ASSOCIATED 


A. B. STEARNS — ’90 

W. S. NEWELL — '99 

E. E. PiERcE — ’99 

H. O. TROWBRIDGE — ’02 
G. B. CONNARD — '25 

S. H. Towne, Jr. — '29 
J. W. WESTFALL — *34 
T. A. Eart — 735 

A. L. Haskins — '35 

E. P. EBERHARD — °36 





BATH IRON WORKS CORPORATION 


Shipbuilders and Engineers 
BATH, MAINE, U.S. A. 
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Fire 

Marine 
Automobile 
Aircraft Damage 
Earthquake 
Explosion 

Rain 

Rents 

Riot and Civil Commotion 
Smoke 

Sprinkler Leakage 
Tornado 

Use and Occupancy 
Annual Transit 
Deferred Payment 
Fine Arts 

Fur — Dealers 

Fur — Personal 
Golf 

Jewelry 

Motor Cargo 
Musical Instruments 
Parcel Post 
Silverware Floater 
Tourist Floater 

Trip Transit 





BOSTON 

INSURANCE COMPANY 
OLD COLONY 
INSURANCE COMPANY 


87 KILBY STREET 
BOSTON, MASS. 


William R. Hedge, '96, President 
Henry R. Hedge, '96, Vice President 
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TREND OF AFFAIRS 
(Concluded from page 308) 


least at the bottom, which results in cleavage planes that 
the sheep’s-foot is said to eliminate. Moreover, a bull- 
dozer can be added to the front of the tractor which pulls 
this apparatus, resulting in a machine of many uses. 

Wagons frequently equipped with loading devices get 
larger and larger and the dumping arrangements in- 
crease in flexibility and complexity. One 24-yard scraper 
will load in from one-half to one-and-one-half minutes. 
Another, also of 24-yard capacity, carries five buckets, 
one within the other; as these fill they are pulled back 
from the cutting edge until they form one long evenly 
filled bucket, the load always being pushed into an 
empty bucket to reduce resistance. The unit is 60 feet 
long from front of tractor to rear, or tire, and is com- 
pletely cable operated. The biggest wagon shown was a 
30-yard dump buggy, a trailer unit carried on four 18- 
inch by 24-inch tires at the rear and, in the front, resting 
on a Diesel-powered tractor with six of the same-sized 
wheels. A fixed curved plate forms the bottom of the 
wagon and the body may be tilted to either side for 
dumping. 

This by no means exhausts the catalogue of unusual 
machinery often used but seldom seen. There are road 
sweepers, for example, which involve a combination of 
sweeper and blower, the sweeper removing the coarse 
material while the blower clears off the dust with air 
at the rate of 10,000 cubic feet a minute. Against this 
practice, other experts think that a vacuum device load- 
ing into an accompanying truck is better than a blower. 
Snow plows for the Middle West get bigger and better: 
One has three revolving spiral collectors that gather the 
snow and pass it into a high-speed fan blower that either 
throws it far to the sides of the road or delivers it into 
trucks. Such a device would be invaluable, for example, 
in northwestern Illinois, where snow this past winter has 
accumulated to such an extent that it will be impossible 
to pile any further fall on the sides of the road. 

Even the careless observer of this show might con- 
clude that the job of highway building has become com- 
plicated. Controversy ranges between builders and users 
as to the merits of various methods of doing things and 
the controversy reaches into more technical and sci- 
entific atmospheres every year. It is quite likely that the 
buyer of highway machinery today has a much more 
confusing choice to make than the buyer of motor cars. 
One of the curses of progress seems always to be com- 
plexity. 





THE M.1.T. ALUMNI COUNCIL 


Invites all Technology men, particularly those in Metro- 
politan Boston, to an 


OPEN DINNER and MEETING 
In WALKER MEMORIAL, M.I.T. on APRIL 27th 


President James B. Conant of Harvard University will 
speak and the presidents of other colleges in Greater 
Boston will be guests. @Send reservations to Alumni 
Office, Room 11-201, M.I.T. Dinner at 6:00 p.m. Program 
starts 7:15 p.m. Dinner $1.25. 
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Successful in Business For Over 100 Years 


FACTORY MUTUAL INSURANCE 











SERVING ONE MASTER 
WELL — The Policy Holder! 


The first object of the Associated Factory Mutual 
Companies is the PREVENTION of loss and its costly 
interruptions to business. The second is full REIMBURSE- 
MENT if loss occurs. 











LOSS PREVENTION IS AN 








1835 0 


ENGINEER’S JOB 
: Of the 23 Factory Mutual 


AVERAGE TREND 
REDUCTION OF Companies, 20 have Presidents 


LOSS RATIO 
cnicamtine who are graduates of M.I.T. 

ae "Tech'"' men predominate in the 
more important positions of the 
individual companies and of the 


jointly operated Inspection 





NE HUNDRED YEARS [935 





THE 





= Department. 


EFFECT OF FIRE PROTECTION 


AND CAREFUL UNDERWRITING 


ON THE LOSS RATIO 


MANUFACTURERS MUTUAL GROUP 


HOVEY T. FREEMAN, ‘16, President 


SIX COMPANIES UNDER SAME MANAGEMENT 
$2,500,000,000 INSURANCE IN FORCE 








MANUFACTURERS MUTUAL FIRE INS. CO. . . 1835 MECHANICS MUTUAL FIRE INS. CO.. . . 1871 
RHODE ISLAND . MUTUAL FIRE INS. CO.. . 1848 ENTERPRISE MUTUAL FIRE INS. CO... . . 1874 
Se. kk RS MUTUAL FIRE INS. CO.. . 1855 AMERICAN MUTUAL FIRE INS. CO.. . . . 1877 


“The Oldest and Largest of The Factory Mutual Offices’’ 


Business Confined Primarily to Industrial Plants 
For Further Information, Address Inquiries to Main Office 
PROVIDENCE, RHODE ISLAND 
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ENGINEERS 
ATTENTION eo | 


THE 
RHODE ISLAND 
TOOL COMPANY 


PROVIDENCE, RHODE ISLAND 


is prepared to furnish 
BOLTS, NUTS, SCREWS, WRENCHES, 
DROP FORGINGS, SCREW MACHINE 
PRODUCTS AND SPECIAL HEAT 
TREATED WORK 


Assistance willingly given 
on problems 
concerning these products 


Wiiuiam C. Dart, Class of 1891, President 
CuesterR T. Morey, Class of 1911, Superintendent 


(Business established 1834) 














WELDED 


Solid Steel Windows 
and 
Industrial Steel Doors 


Federal Steel Sash Company 


Waukesha, Wisconsin | 
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Picture of an unpolished, single- 
crystal, tungsten wire, taken by 
means of the electrons it emits. 
Sharp bands show the effect of 
the die marks on the emission. 
The broad, faint, dark bands in- 
dicate that certain crystal direc- 
tions emit electrons less readily 
than others. Picture taken by R. 
P. Johnson and W. Shockley. 
Magnification 300 times 


forces the emitted electrons 
to travel straight outward 
from the filament. The inner 
surface of the tube is covered 
with material which fluo- 
resces when struck by elec- 
trons. Therefore, the flou- 
rescent surface shows a replica 
of the surface of the filament 
on a greatly enlarged scale. 
The enlargement is only in 
one direction, around the 
diameter, and not along the 
length of the filament. Never- 
theless, many important facts 
can be learned, for we actu- 
ally can see the ability of the 
surface to emit electrons. 
With an unpolished filament, markings can be seen 
corresponding to the die used in drawing out the tung- 
sten wire. When filaments made of single tungsten 
crystals are used, it is noticed that some crystal surfaces 
emit many more electrons than do others. This should 
be elucidated more fully, for it must be remembered 
that, although the filament is one single crystal, it is 
drawn and polished into cylindrical form. What should 
be said is that more electrons are emitted from some 
parts of the cylindrical surface than from others and 
that the resulting picture on the surface of the tube has 
asymmetry which is directly related to the symmetry of 
the tungsten crystal. When caesium vapor is introduced 
into the tube, we can actually watch the formation of a 
caesium film on the tungsten; as those parts of the sur- 
face covered by caesium emit many more electrons and, 
therefore, show more brightly in the enlarged picture. 
It is noticed that the caesium prefers certain portions of 
the filament surfaces over others, and that these pre- 
ferred portions also bear a simple relation to the under- 
lying tungsten crystal. Much has been observed which 
is not understood as yet but, (Concluded on page 316) 








RATIONAL DESIGN by Albert Farwell Bemis 
(AVAILABLE ABOUT MAY 1) 


“Rational Design’’ aims to analyze house structure, to state fully the 
terms of this important and pressing problem of our times and to pre- 
sent a logical solution in the redesign of man’s shelter. $4.00 


THE TECHNOLOGY PRESS—M.I.T.—CAMBRIDGE, MASS. 

















APRIL, 1936 313 


THE PROVINCES OF FRANCE 











SK your Travel Agent to show you 
how easy it is to include Brittany in an 
inexpensive trip abroad. 

Travel along its picturesque coast... home- 
land of some of the greatest sailors in the world 
...men who still go out in tiny boats to fish 
off the Grand Banks of Newfoundland... 
men who in the past, like Jacques Cartier, went 
out to found new empires ... men like Duguay- 
Trouin, who ranks with Nelson and Paul Jones 
in naval history. (Many of these historic sea- 
ports are also smart modern summer resorts.) 

Inland you'll see quaint head-dresses . . . 


solemn pardons . . . marvelous Gothic churches 


nee frowning castles that once resounded to the 
heavy tread of Duguesclin and his men-at-arms. 

Let your Travel Agent make all arrange- 
ments. His expert advice costs you nothing. 





To England and France direct, and thus to all Europe: Normannie, May 12. * Paris, April 11 
Ite pe France, April 23 > Larayetre, April 18 ° Cuamptain, May 2 
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AT A LL ———E 
COMPARE THE AMAZINGLY HIGH PERCENTAGE OF ORIGINAL FLAVOR AND 
FRESHNESS RETAINED BY COFFEE PACKED THE BEECH-NUT WAY WITH THE HEAVY 
LOSS EXPERIENCED BY COFFEE PACKED IN ORDINARY TINS (NON-VACUUM) 
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Here are the 


Facts about Coffee 


that Everyone should know 





round coffee in ordinary non-vacuum tins or important factors in making good coffee. “You 
paper bags loses 30°% of its freshness in 4 days can’t make good coffee unless you use good 
after roasting. In 12 days fully 50% of its coffee.”” Freshness alone is not enough. 


freshness and flavor is gone. Beech-Nut Coffee owes its fine flavor to 


Coffee in vacuum tins, the type the use of certain rare, mountain-grown 
used by BEECH-NUT, loses only 2% varieties of coffee beans — the finest fla- 
of its freshness and flavor in 4 weeks! Coffee vored coffees in the world. 


This amazing difference is re- Sa. — 
vealed in experiments made by Dr. 


A good coffee to begin with — 
packed in such a way that it is always 





Eddy of Teachers College, Colum- “eech Nm fresh — that is the secret of the 
bia University. es. success of Beech-Nut Coffee. You'll 
But freshness is only one of the NR ae enjoy using it. 


Beech-Nut Coffee 
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| DIDN’T know how delightful a sea trip 








































could be until | made a Guest Cruise of 
the Great White Fleet. The ship, plus the 
service, plus the passenger list, plus the 
Caribbean—it all adds up to the best va- 


cation | ever had.” 


Pleasure travelers invariably approve the 
Great White Fleet. . . the exotic tropi- 
cal ports... and the sports, orchestras, 
sound movies, and entertainment aboard 
our spotless white liners. Outdoor swim- 
ming pools, and other cruising delights — 
plus the famous intimate, personalized 
service that makes “‘every passenger a 
guest.” 





B RRESHSST 2 AGRE RLIRKTSKSHSE 


17 DAYS .'_ 8s 8s 8 8 @ $200 ° ; arenas cuca 
to Havana, Jamaica, B.W.I., Panama Canal, = 

Costa Rica with leisurely visits in each port 
Ample time to inspect Panama Canal. Oppor- 
tunity for thrilling rail trip from Port Limon to 
San José, Costa Rica's mountain capital. Sail 
every Thursday. 


{2 DAYS . - a . s. a $190 
to Jamaica, B.W.I., Panama Canal, Colombia, 
South America. A popular cruise favorite 
visiting Kingston, Jamaica, B.W.I., Cristobal, 
Canal Zone and three ports in South America — 
Cartagena, Puerto Colombia (Barranquilla) and 
Santa Marta. Optional shore trips. Sail every 
Saturday. 


10, 1! and 13 DAYS... °135 up 
to Havana; Jamaica; or Havana and Jamaica — 
including all expenses, accommodations at fine 
hotels and sightseeing trips. Weekly Sailings. 


Sailings from New York. No pesperts required. Supe- 
rior accommodations only slightly higher. 





ye 2 a8 
Guest Cautses FRUIT COMPANY, 201 Tremont St: Boston, Mass 
, or Pier 3, N.R. or ‘632 Fifth Ave., New York. 
"“ GREAT WHITE FLEET 
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ail fom atic 
Envelope Filling 
and Sealing 


Brown machines 
will automati- 
cally fill and seal 
open end mer- 
chandise envel- 
opes with pills, 
tablets, free 
flowing pow- 
ders, seeds and 
some types of 
nails and screws, 
at speeds up to 
3600 per hour. 
Require but one 
operator and are 
adjustable to a 
wide range of envelope sizes. Write us now for complete 
information. 


The Brown Bag Filling Machine Company 


Fitchburg, Massachusetts 
Fred N. Dillon, MIT 1893 Fred N. Dillon, Jr., MIT 1922 
‘President Secretary 














We specialize in manufacturing the 
following type envelopes: 


OPEN END COIN ENVELOPES 


OPEN END CATALOGUE 
ENVELOPES 


SEED PACKETS 
GLASSINE ENVELOPES 
NOVELTY TYPE ENVELOPES 


We Sell Direct Inquiries Invited 


The Brown 
Bag Filling Machine Company 


Envelope “Division 


Fitchburg, Massachusetts 


Fred N. Dillon, MIT 1893, President 
Fred N. Dillon, Jr., MIT 1922, Secretary 
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WOLF’S CLOTHING 
(Concluded from page 312) 


after all, the apparatus has only been in use since last 
summer; undoubtedly fuller understanding will come 
with further observation. 

These are some of the methods for studying surface 
effects which have been developed in the past few years. 
By their use, many of the intricate phenomena of sur- 
face behavior will be elucidated and many practical ap- 
plications will be discovered. 

PROFITS IN A VACUUM 

It is interesting to notice that many of these methods 
use high-vacuum technique. This is one of the reasons 
they have not been developed before, for until a few 
years ago it was a considerable achievement to maintain 
a high vacuum even in a small glass bulb. Now, how- 
ever, in Professor Harrison’s vacuum spectograph, in the 
vacuum evaporation furnaces of Professor Wulff, and in 
Professor Van de Graaff’s vacuum high-voltage genera- 
tor, volumes of 1,000 cubic feet and more can be main- 
tained at low enough pressures so that molecules of the 
remaining gas inside the vessel strike the containing 
walls three or four times more often than they strike 
other molecules. At this rate it should not be long before 
high-vacuum methods, with their perfect control, can 
be used in industry to produce surfaces of any desired 
property. 

We have in the foregoing material an interesting ex- 
ample of the acceleration of engineering practice. 
Formerly a new phenomenon or technique was known 
in the laboratory some 20 or 30 years before it came to 
be used in engineering practice. At present, things de- 
velop so rapidly that the physicist has to keep on the 
run to prevent being called an engineer! 





HJORTH PRECISION BENCH LATHE 


in the shop, toolroom, production and experimental depart- [ 
ments will give you speed, accuracy, long service and 
satisfaction. 


HJORTH LATHE & TOOL COMPANY 
c= 14 Beacon St 
WOBURN 
MASS. 
* 


Write for 
catalog 
and see our 
patented 
features 




















DODGE-HALEY CO. 


Heavy Hardware Iron Steel Mill Supplies 


Machinists’ and Mechanics’ Tools 


Tel.: TROwbridge 2800 
18 HURLEY STREET Cambridge, Mass. 








APRIL, 1936 


317 





Russell Fairfiel eld QE] lis 
INSURANCE 


Ninetry Nine - Mick STrrReeET - BosToNn 








Insurance counsellors for manufacturing, mercantile 
and public service corporations. 


To those interested we offer our insurance audit serv- 
ice without charge. 


H. G. FarrFie.pD '93 
ALEX EL.Is '08 
F. T. Tow. '08 
R. H. Davis 731 


JOHN FAIRFIELD '31 





MONTREAL OFFICE CORRESPONDENTS OF 
BARTON & ELLIS, LTD. Cc. E. HEAT & €O., LTD. 
LAKE-OF-THE-WOODS BLDG. AT LLOYDS, LONDON 
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MACHINISTS’ MACHINERY 
AND ELECTRICAL GOODS 

MANUFACTURERS AUTOMOBILE 

SUPPLIES ACCESSORIES 


P. O. BOX 1494 
PHONE LAFAYETTE 5772 


A. J. WILKINSON ¢ COMPANY 


Importers, Manufacturers and Dealers in HARDWARE 
180-184 and 188 WASHINGTON STREET ~ BOSTON, MASSACHUSETTS 


MECHANICS’ TOOLS 











BRYAN B. POWELL '22, Vice Pres. PRENTI $$ WI RE MILLS 


Manufacturers of Fine Wire 


STEPHEN A. POWELL & Co. Since 1857 


INCORPORATED 


PAPER MERCHANTS lron and Steel and 


COATED SECONDS AND JOBS | Non-Ferrous Wire 


ENAMEL BOOK 
LITHO Send for Your Copy of "Prentiss Products” 


BLANKS 


White and Colors George W. Prentiss & Co. 


Holyoke, Mass. 





20 Waverly Place, New York, N. Y. 


President, William A. Prentiss, ‘75 
FOUNDED 1899 


Treasurer, George W. Prentiss, ‘05 




















AA COAL FOR EVERY PURPOSE 


Our combustion staff proposes only such coals as are best suited and 
most economical for your plant. Our coals excel. Serving is our pleasure 


A. K. ALTHOUSE & CO. 


A. K. ALTHOUSE '17, PRESIDENT 


Miners—Shippers * PHILADELPHIA 
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Few PEOPLE come to New York for 
its mountain air or yet its deep-sea fish- 
ing. They come to do things— business, 
shopping, the theatre or what not. You 
can do things conveniently from the 
Roosevelt with its ideal location. And 
the rate is moderate, too. $4 single 
and $6 double. 





A 
UNITED 
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Which STOCKS 


Are Still a Buy? 


For long-pull holding, which major 
groups can still be purchased? 


* 
Are You Hedged Against 


INFLATION? 


Definite, detailed way to guard 
yourself against perils of printing- 
press money. 


* 
Any Hope for Your 


UTILITIES ? 


Should you switch into other 
groups? Or have utilities seen their 
worst? 


* 
What to Expect for 


BOND YIELDS! 


Will your income shrink even 
lower? Is there something you can 
do about it? 


3 
Write for above reports GRATIS 


----Babson's Reports---- 


Babson Park, Mass. 


Div. 55-114 °@ 
Send, gratis, copies of reports offered. 


Name___ 





Address___ 
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Correct 
Printing... 


Is not simply an assembly of paper, type 
and ink—it should be an intelligent under- 
standing of the customer's requirements 
and the purpose of printed matter. Well 
planned printing always brings good 
results, where the ordinary, slipshod stuff 
falls down. 


They Say... 
That our output is easily recognized by 
its thoroughness of preparation and its 


excellence of execution. 


The Murray Printing Company 
AT KENDALL SQUARE 
CAMBRIDGE 

















THE RUMFORD PRESS 


Concord, New Hampshire 


Makers of Magazines and Books 


of Distinction 
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THE INSTITUTE GAZETTE 
(Concluded from page 288) 


scientific education, they will furnish a strong motive 
for young men to go to the Institute and to do their 
best while there. 

“In forming this Association then, and in organizing 
it, we must keep clearly in mind the fact that we are 
engaged not so much in a work of pleasure as of duty, 
and that our aim is to help progress and to advance 
science by increasing the efficiency of that school to 
which we owe so much.” 

Plans were made at this organization meeting to hold 
a meeting of the new Association on January 27, 1876. 
At this meeting and dinner, the first officially held by 
the Alumni Association, Professor Richards was again 
elected president, I. S. P. Weeks, ’71, vice-president, 
Charles R. Cross, °70, secretary and treasurer, Messrs. 
C. Frank Allen, ’72, and F. H. Williams, ’73, members of 
the executive committee. In opening the after-dinner 
exercises at this meeting President Richards said: 

“We are here met together to inaugurate the first 
annual meeting of the Alumni of the Institute. It be- 
hooves us therefore to consider for a moment what are 
to be the privileges and capacities of this Association. 

“In the first place, it seems to me that this is the best 
place for free discussion that the Institute possesses. 
In the Government of the Institute and in the Faculty, 
our speech and actions, and even our views and motives 
are oftentimes controlled and modified to suit the policy 
of the Institute or to avoid clashing with other depart- 
ments. . 

“Now let us see what advantages we possess for 
scrutinizing the ways of the Institute. We have most of 
us viewed the Institute from the standpoint of an appli- 
cant for admission, afterwards as undergraduates, then 
as graduates, and now many of us as business and pro- 
fessional men. 


MORNING FACE cerksttes 


A small boarding school for boys and girls from four to four- 
teen. Prepares for leading secondary schools. Men and women 
teachers who understand children. Intimate home life. 
for information address 
MRS. ELEANOR RUNKLE CRANE, Director, Richmond,Mass. 











FLUSH-METAL TOILET PARTITIONS 
SHOWER COMPARTMENTS 


100 Boylston Street, Boston, Mass. 
Telephone: Liberty 0776 





FLUSH-METAL PARTITION CORPORATION 


MANUFACTURERS OF 


Office and Factory: 22-14 40th AVENUE, LONG ISLAND CITY, N. Y. 


NATHAN Scuoower, ’24, President 


Massachusetts Representative: H. W. MAYERS COMPANY 


DRESSING COMPARTMENTS 
STEEL SHELVING, CABINETS 


Connecticut Representative: R. V. THOMAS 
23 Sequin Street, New Britain, Conn. 
Telephone: New Britain 2271-J 
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“To be sure, in the beginning of our acquaintance 
with the school our views were mostly selfish, and we 
asked only the question, what can the school do for us? 
Now our thoughts are wider, and we not only ask the 
question, what has the school done for us, but also, 
what can it do for the country?” 

One of the first important activities of the Association 
was the formation of a committee on the school in 1877. 
This committee by its active-interest in the policies of 
the Institute exerted a powerful influence in shaping 
the Institute’s educational procedure. The Association 
also conducted a successful campaign to have the Insti- 
tute hold graduation exercises. 

The Corporation of the Institute contained no Alumni 
members until 1878, when the Association at the re- 
quest of the Corporation nominated Howard A. Carson, 
69. Four years later, the Association selected another 
corporation member, Francis H. Williams, ’73, and in 
1883 a third candidate, James P. Tolman, 68. Dr. 
Williams became an original member of the Corporation 
Executive Committee and served in that capacity for 25 
years. It was not until 1906 that the Association began 
each year to nominate alumni for the Corporation. 
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The Association set up the Institute’s first Bureau of 
Employment in 1893 and prepared the first Alumni 
Register in 1876. The Council was established in 1909. 

Throughout its history the Association has demon- 
strated a constant devotion to perpetuating high stand- 
ards of education at the Institute and to enriching In- 
stitute life. The Council was instrumental in establishing 
the present system of Alumni Advisory Councils for 
Undergraduate Activities. The Association has many 
times come to the financial aid of the Institute. The oc- 
currence that probably did more than any other single 
thing to weld the Alumni together was a move in the 
early part of this century to merge the Institute with 
Harvard. The opposition of the Alumni Association to 
this merger was a powerful influence in preventing it. 
The Association was instrumental in founding two In- 
stitute courses. 

This catalogue of alumni accomplishments could be 
greatly extended but it is evident from those described 
that the Association has a record of achievement, of in- 
telligent, restrained, yet fruitful loyalty to Technology, 
that commands our respect today and encourages our 
work for tomorrow. 








PREPARATORY SCHOOLS FOR BOYS 





BERKELEY PREPARATORY SCHOOL 
Established 1907 
Special Preparation for M. I. T. 
Day School — for Boys: Evening Session — Coeducational 


Harry F. Cape, Jr., ‘28, Principal 
1089 Boylston Street, Boston Tel. Commonwealth 9262 





CHAUNCY HALL SCHOOL 
Founded 1828. The School that confines itself exclusively to the 
preparation of students for the Massachusetts Institute of 
Technology. 
Franxiin T. Kurt, Principal, 553 Boylston Street, Boston, Mass. 





HEBRON ACADEMY 


Thorough college preparation for boys at costs surprisingly low due to 
endowment and country location. Graduates in 32 colleges. Experienced 
faculty of 15 men. Excellent dormitory, classroom, laboratory and ath- 
letic equipment. For book, ‘‘Building Scholarship,’’ address 


Ratpx L. Hunt, Principal, Box T, Hebron, Maine 





HUNTINGTON SCHOOL FOR BOYS 


Five Forms. Special two-year course for entrance to M. I. T. 
Summer Session (Co-educational) Send for catalogues 
Cuarces H. Sampson, Ed.M., Headmaster 


320 Huntington Ave., Boston Tel. Kenmore 1800 





NEW HAMPTON SCHOOL 


116th year. A New Hampshire School for Boys. Six Modern Buildings. 
Thorough College a Junior Course in Business. Athletics for 
Every Boy. Moderate Tuition. Address 


Freperick Smita, A.M., Box 191, New Hampton, N. H. 





NORTHWOOD SCHOOL 


In the heart of the Adirondacks. Under Lake Placid Club Education 
Foundation. Unusual success in college preparation. Emphasis on 
recreation that can be continued throughout life. Winter sports. Separate 
junior school for boys, 8 to 12. 


Ira A. Fuinner, Ed.D., Director, Box T, Lake Placid Club, N. Y. 





ROXBURY SCHOOL 
For boys 11 years and older 
Flexible organization and painstaking supervision of each boy's pro- 
gram offer opportunity for exceptional scholastic progress and general 


development. 
A. N. Suertrr, Headmaster, Cheshire, Conn. 





SHATTUCK SCHOOL 


A Church school for boys. 75th year. Stands high among schools for 
sound scholarship, manly character and Christian citizenship. Military 
training. Sends boys to M.I.T. each year. 


Address The Headmaster, Faribault, Minn. 





WILLISTON ACADEMY 


Unusual educational opportunities at modest cost. Endowment over 
half a million. Over 150 graduates in 40 colleges. New recreational cen- 
ter, gymnasium, swimming pool. Experienced, understanding masters. 
Separate Junior School. Address 

Arcuipacp V. Gasratta, Headmaster 
Box 3, Easthampton, Mass. 





Subscribers may obtain catalogues of these schools 
by writing to 
THE TECHNOLOGY REVIEW, M. I. T. 
CaMBRIDGE, Mass. 
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WHITHER BOUND? 
(Concluded from page 268) 


Conclusion. If these forecasts do not entirely miss the 
mark, they offer both encouragement and guidance in 
our efforts to make the Massachusetts Institute of 
Technology of the future a preéminently strong and 
a serviceable institution. Above all, they indicate that the 
WRITTEN # ¥ criterion for survival of a private institution will be that it 

PRINTED TL offers a quality of education and public service, definitely 
PHOTOGRAPHED or DRAWN == superior to that obtainable in government-operated institu- 


tions. This is the challenge of the future to those who 


4 PAU L DI NG. “MOSS co. be , administer the affairs of private institutions and to those 


ALIS 


42 FRANKLIN STREET Ee —_ who wish such institutions to endure as vanguard and 
bulwarks of a free and progressive social order. 

Under these circumstances, do you not agree that 
there is no form of altruism for those who have found 
MERRIMAC CHEMICAL success and happiness in this generation which is more 
MPANY basic and effective for securing similar success and 
CO N happiness to the next generations than the generous 
support of those private institutions which must main- 
tain the leadership — if such leadership is not to be 
sacrificed under the pressure of finances or of fads? 

EVERETT eocaal ee ae has are gt 
Assuming that you, as a reader of this magazine, are 
MASSACHUSETTS interested in technological progress and education, I 
The largest and oldest would ask you to consider this question with special 
chemical concern in New England reference to M.I.T. If this institution does receive the 
; support of its Alumni and friends, the quality of public 
Founded in 1853 service which it will render in the next 75 years may 
even exceed that of the past 75 years. In that event, 
at least one of my forecasts will have been verified. 








Subsidiary of Monsanto Chemical Company 











Jechnology Alumni . . 


ete 
eres isin wa| | JOIN THE MARCH 
WALKER MEMORIAL 


Handsome nickel bas-relief of a Buff Transit 
WILLIAM P. BERKELEY HE number of alumni functions, undergraduate 


sent gratis to engineers 
dances and dinners held in Walker Memorial has 











M. I. T. ‘27 
Equitable Life Assurance Society of the United States increased from 185 in 1927-1928 to 687 in 1934 35, 
or 371 per cent; number of guests attending from 
100 Milk Street, Boston Room 1022 Hancock 6200 12,832 to 47,493. 





Your class smoker or dinner will receive the same 
courteous reception which has resulted in this phe- 
nomenal growth of Walker Memorial as a social center 
for all Technology men. 





William H. Coburn, ‘11 John K. Phelan, '27 William F. Dean, '17 





MENUS SUBMITTED ON REQUEST 





William H. Coburn & Co. dies ae ie 
INVESTMENT COUNSEL WALKER MEMORIAL DINING SERVICE 
M. |. T. 


Cambridge, Massachusetts 
68 Devonshire St. Boston, Mass. 
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PROFESSIONAL CARDS 





JACKSON & MORELAND 
Engineers 
Public Utilities — Industrials 
Railroad Electrification 
Design and Supervision — Valuations 
Economic and Operating Reports 


BOSTON NEW YORK 


H. K. BARROWS, ’95 
M. Am. Soc. C. E. 
CONSULTING HYDRAULIC ENGINEER 
Hydro-electric developments — Water supplies. Reports, plans, 
supervision. Advice, appraisals. 


6 Beacon Street , Boston, Mass. 


Eapie, FREUND AND CAMPBELL 
ConsuLTING ENGINEERS 


110 West FortietH Street New York City 


PLANS AND SPECIFICATIONS — EXAMINATIONS AND REPORTS 


Power, Heating, Ventilating, Electric, Plumbing, Sprinkler, Refriger- 
ating, Elevator Installations, etc., in Buildings and Industrial Plants 


J. K. Camppett, M. I. T. ‘11 


BURTON W. CARY ‘08 MELVIN R. JENNEY ‘21 


FISH, HILDRETH, CARY & JENNEY 
Attorneys-at-Law 


SPECIALIZING IN 
PATENT AND TRADE-MARK PRACTICE 


53 State St., Boston Hubbard 2496 


Rosert McC. Simonps 
M. I. T. °24 


Attorney-at-Law 


225 Broadway 
New York 


Patent Practice 
Exc.usivgLy 





FAY, SPOFFORD & THORNDIKE 


ENGINEERS Boston, Mass. 


BRIDGES WATER SUPPLY AND SEWERAGE 
PORT AND TERMINAL WORKS 


FIRE PREVENTION 


INVESTIGATIONS DESIGNS 


SUPERVISION OF CONSTRUCTION 


STANLEY G. H. FITCH 'oo 


CERTIFIED PUBLIC ACCOUNTANT 


of Patrerson, Teete & DENNIs 
1 Federal Street, Boston, Mass. 


Cost Accountants and Auditors — Tax Consultants 


NEW YORK BOSTON WASHINGTON 


REPRESENTATIVES IN OTHER PRINCIPAL CITIES OF THE 
UNITED STATES, CANADA, ENGLAND AND AUSTRALIA 


MAURICE A. REIDY 


Consulting Engineer 


STRUCTURAL DESIGNS FOUNDATIONS 


CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 
Estimates and Appraisals 


44 SCHOOL STREET BOSTON, MASS. 


| EVERETT E. KENT 


PATENT LAWYER 


| Patents, Trade Marks, Copyrights 
| United States and Foreign 


75 Federal! Street, Boston HUBbard 0234 


THOMAS B. BOOTH "95 AMASA M. HOLCOMBE ‘04 


Emery, Bootu, TOWNSEND, MILLER & WEIDNER 


50 CONGRESS ST., BOSTON, MASS. 


Emery, Bootu, HotcomBe & MILLER 


MUNSEY BLDG., WASHINGTON, D C. 


PATENT LAWYERS 
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AN AID TO INDUSTRY IN LOCATING OUTSTANDING MEN 








SELECTION 


The special requirements of each opening reported to the Place- 
ment Bureau are analyzed and candidates recommended on the 
basis of their qualifications for that particular position. This 
selection is made possible by the completeness of the Institute 


records on the Alumni. 


Inquiries regarding this service should be addressed to 
q B Fe 


PLACEMENT BUREAU 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE, MASS. 


AN AID TO ALUMNI IN FINDING DESIRABLE POSITIONS 




















TRADE MARK REGISTERED 


Tension Rubber Belt—On All Types of Drives 






























On a textile 


On a card-room spinning frame. 


(textile) drive. 


Transmission Belt 
V-Belt 

Conveyor Belt 

Air Hose 

Contractors Hose 
Sand Blast Hose 
Suction Hose 

Fire Hose 

Hydraulic Hose 

Steam Hose 

Water Hose 

Chute Lining 

Launder Lining 
Industrial Brake Blocks 
Molded Rubber Goods 
Rubber Lined Tanks 
Rubber Covered Rolls 


\ 






28" 9-ply Condor 
Compensated Belt 
main drive in a 
paper mill. Note 
low-tension sag. 


MAKES 


POWER SAVINGS 


18’ 8-ply Condor 
® ls Compensated Belt 
driving a tube mill 
in a cement plant. 







On the many varying types of drives 
found throughout industry, Condor 
Compensated, the low tension rubber 
belt with equalized ply stresses over 
pulleys, has amply demonstrated its 
efficiency, economy and dependa- 
bility . . . Twelve outstanding advan- 
tages over standard rubber belting 
cause a rapidly growing number of 
manufacturers who are determined to 
get maximum operating economy 
to specify Condor Compensated. It 
handles peak loads without slip, 
holds fasteners three to four times 
longer, operation is not affected by 
atmospheric conditions or moisture, 
and plies do not rupture because 
they are equalized . .. The installa- 
tions shown are typical. A trial will 
convince you. 


Sold By Leading Jobbers 


THE MANHATTAN RUBBER MFG. DIVISION 


OF RAYBESTOS-MANHATTAN, INC, 
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Photo Courtesy B. F. Sturtevant Company 


ONE TEN-THOUSANDTH 


OF AN INCH! 


OTATION — RECIPROCATION — DISPLACE- 

MENT. Speed measurements and motion studies of 
the largest to the smallest machine are simple with the 
STROBOTAC. 

The engineers in the top photograph are studying the 
action of a Silentvane Air Conditioning unit, operating at 
1750 rpm. — observing the effect of fan blade shape on air 
flow — aetermining the critical fan speed. These essential 
characteristics are extremely difficult to obtain with ordin- 
ary measurements. They are equally simple to determine 
with the STROBOTAC. The Sturtevant Company uses sev- 
eral General Radio stroboscopes regularly in their research 
and development departments. 

At the right the displacement of the integrating wheel 
on a shaft of the Differential Analyzer at Massachusetts 
Institute of Technology is being measured to 1/10,000 
inch — a precise determination practically impossible to 
obtain without the STROBOTAC. This study requires 
complete stopping of motion while the integrating disc 
and wheel are moving at normal speed. Here again the 
STROBOTAC, one of six constantly in use at Technology, 
furnished the answer. 

These two motion studies are illustrative of the limitless 
applications of the STIROBOTAC to the problems of the 
laboratory worker, the production engineer and the re- 
search department. Let General Radio engineers show you 


how the STROBOTAC can be of assistance to you. 


Photo Courtesy Massachusetts Institute of Technology 


Write for BULLETIN X-3508-T 

for Complete Information 
@ The original circuit of the STROBOTAC was 
developed by Messrs. Edgerton and Germeshausen 
of Massachusetts Institute of Technology. The 
STROBOTAC not only is a very accurate electrical 
tachometer but also is used extensively to slow 
down motion in high speed machinery. 

Irs speed range is 600 to 14,400 rpm, read directly 
on a dial calibrated to an accuracy of 2%. It is 
compact, weighs only 12 pounds and operates direct 
from any 110 volt 60 cycle a-c line. The Type 631-A 
STROBOTAC is priced at $95.00. Other strobo- 
scopic equipment is described in Bulletin X-3508-T. 
Write for your copy. Address: General Radio Com- 
pany, Cambridge, Massachusetts. 


GENERAL RADIO COMPANY 




















